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The Real Number System 








Rational numbers 


chapter 





Integers 





Whole numbers 





REAL NUMBERS 


* o 


REAL NUMBERS (R) 





Rational Numbers (Q) : Irrational Numbers (I) 


Numbers in the form 2 where q #0 andpandq | | Numbers whicharenotinthe form Æ where q#0 
q 


are coprime (i.c. the integers which have no and p and q are coprime (i.e. the integers which 
common factor except 1), are rational numbers. have no common factor except 1), are irrational 
The decimal representation of rational numbers | | numbers. 
are either terminating or non terminating | | The decimal representation of irrational numbers 
repcating. are non-terminating non repeating. 

3-4 5 


Examples: -3, 0,1, 25,=,—,-=,4.25,—4.5, | | Examples: V2, 43, V5, Vil, 5.373773...., 


0.534, 0.024, 8.3232,........ 5.4862, 0.531 ~ 3/29, 0.1010010001...., 7, S: 


Note: =or3.14arenottheexact value of K 
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[ere NUMINE ['MXTkemA TES] 


“A short History of x 


O From ancient times, people have known that the circumference of a circle is more than 3 times its diameter. 





(ï) Through the centuries different civilizations have tried to find a fraction which would be exactly equal to the ratio : 


circumference About [700 B.C : , _* 3256 hi 
"ETE UN oe out C., the Egyptians used the fraction -z7 8I to approximate this ratio. 
(iu) About 220 B.C, the Greeks used the Greek letter 7 to represent this ratio. x 


— 


22 
And they used the fraction 7 85 its approximate value. 


es m. 


(iv) In their search for the elusive rational number equal to 7 , various other civilizations used these approximations. 


—— 

Chi 2 

inese Th 
See | 


(vi) Finally, in 1761, Johann Lambert proved that there is no rational number equal to m. 
That is, the decimal form of ndoes not repeat. n= 3.141 592 653 589... 
In 1987, mathematicians at the University of Tokyo used a super computer to 


determine x to 201 326 000 decimal places. As expected, the decimal representation did not repeat. 










NOTE:(i The union of the set of rational numbers and the set of irrational numbers is the Real Numbers. 
(ii) Sum, difference, product or quotient of any two rational numbers is always a rational number. 
(iii) Sum, difference, product or quotient of any two irrational numbers can either be rational or irrational. 
(iv) Sum, difference, product or quotient of a rational and an irrational number is always an irrational number, 


All type of numbers which we will study up to class X are real numbers. In class XI, we shall study new type of numbers: 
Imaginary numbers and complex numbers, 


We know J4 =+2, because 2 x 2=4=(-2) x (-2) 


Can you find the value of /—4 (think) ? 
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|| Mathemart 


s 
DIFFERENT TYPES OF REAL NUMBERS : 


ATI tutem ratto emo mmm wn 
" MY vut Wo wol Nu ava, T A 
URN TR MN FW Wee) Wee? hs 


ADES 





Seu CAE al ue ot OE aa M Mullan M 





MISES ht ih da 











Real Numbers (R) 


Rational Numbers (Q) 


Irrational Numbers (1) 


452, 47,. J6+4, 
v2 X45 4322 
2 4’ 6 ' 
8.5050050005..... 
-Ahi 











Natural 
Numbers (N) 







6.02082 


Symbols of some sets of specific type numbers: 

: set of all real numbers 

: set of all positive real numbers 

: set of all integers 

: set of all positive integers 

: set of all rational numbers 

: set of all positive rational numbers 

: set of all natural numbers 

NOTE: (i) 0 is called the identity element of addition for any real number ‘a’ because a+0=0 +a = a, for all real number a. 
(ü) 1 is called the identity element of multiplication for any real number ‘a’, because 1.a =a. 1 = 
(iil) — a is called the additive inverse of any real number a, because 

at (-a) 7 (-a) * a * 0, v real number a 


=QONNA® 


a, for all real number a 


ix | 1 ; 
(iv) 25 the multiplicative inverse of any non zero real number a, because a. x n- 1, for all real number a. 


TEXT FOR DIVISIBILITY : 


(i) A number is divisible by 2 when its units digit is even or zero e.g., 350, 7916, etc. 
(i) A number is divisible by 3 when the sum of its digits is divisible by 3 e.g., 342, 13791, etc. 


(ii) A number is divisible by 4 when the number formed by last two right hand di 
e.g., 1264, 1500, etc. 


(iV) | A number is divisible by 5 when its unit's digit is either 5 or 0 e.g., 50, 245, etc. 
(v) — Anumberis divisible by 6 when it is divisible by 2 and 3 both e.g., 354. 


gits is divisible by 4 or if the last two digits are zero. 


(vi) A number is divisible by 8 when the number formed by the last three right hand digits is divisible by 8 or when the last three 
digits are zero e.g., 1000, 87895432 etc. 
A number is divisible by 9 when the sum of its digits is divisible by 9 e.g., 39537. 


—— 
~ 
$ 
— 
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A 4 j t m " rgo — a me Dn Mit yu e p^ CTUM Du “Real Numbers | D X : | j | | i HE M; A T i E m A 1 i c s | 
NECHM Writs b a i qub ain BAD A S Sedis EE gba E AURIS PSDAGPURNGNRUATWIBIRINIU A T 
(viii) A numberis divisible by 10 when its unit's digit i is ;0 e.g., 510, 1350, etc. | 


(x) A number is divisible by 11 when the difference between the sum of the digits in the odd and even places is either zero ora 
multiple of 11. 


(x) A number is divisible by 12 when it is divisible by 3 and 4 both e.g., 624, etc. 

(xi) | A number is divisible by 25 when the number formed by last two right hand digits is divisible by 25 e.g., 123475, etc. 
(xii) A number is divisible by 125 when the number formed by last three right hand digits is divisible by 125 e.g., 743625, etc. 
NOTE : No rule is known till today for divisibility of a number by 7. 





RATIONAL NUMBERS BETWEEN ANY TWO RATIONAL NUMBERS : 
ma aaa 


(i) Average of any two rational number is always a rational number. 
(i!) ^ Between any two rational numbers, infinite number of rational numbers can exist. 





REAL NUMBER LiNE: 





A line is called a Real Number line, if each point on the line exactly corresponds to an unique real number and each real number exactly 
corresponds to an unique point on the line that is one-to-one correspondence exists between the set of real numbers and the set of 
points on the line. 


E -4 -3 —2 -] 0 1 2 3 4 5 
The point corresponds to 0 is called the origin. The arrow on the right end of the line indicates a positive direction. Each point to the 
right of the origin reperesents a positive real number and each point to the left of origin reperesents a negative real number. 


REPRESENTATION OF RATIONAL NUMBERS ON THE NUMBER LINE THROUGH SUCCESSIVE MAGNIFICATION: 
ac olathe Sista ouod schien Poirier Ls dd ri cma d heo 


Let us try to represent 3.47 on the number line. 
We know that 3.47 lies between 3 and 4. We divide the portion between 3 and 4 into 10 equal parts as below: 


| 31 34 33 34 39 GG 37 38 329 | 


3 4 
Now, 3.47 lies between 3.4 and 3.5 Again we divide the portion between 3.4 and 3.5 into 10 equal parts 
41 3.42 3.43 3.44 3.45 3.46 3.47 3.48 3.49 


3.4 3.5 


Now, we can easily locate 3.47 on the number line. 
In the above method, we have successively magnified different portions to represent 3.47 on the number line, 


This method of representation of a real number on the number line is known as method of successive magnification, 


O an T —__ 20 


Represent 5.23 on the number line using successive magnification (upto 4 places of decimal). 


SOLUTION: 
5.23 = 5.2333 (upto four decimal places). 





5.23 lies between 5 and 6 bt 
we divide portion between 5 and 6 into 10 equal parts and go on successively magnifying as follows: 
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431 5.232, 5233 5234: $235 5.236 5.237 5.238 





5.24 





92433] 52312 52333. 32334 32335 52336 53.2337 352338 323 





5.233 5.234 


5.23 will be located closer to 5.2333. The numbers of times we successively magnify determines the level of accuracy of 


representetion. 


REPRESENTATION OF IRRATIONAL NUMBERS ON THE NUMBER LINE : 
eel 


By using the Pythagoras theorem we can represent an irrational number on the real number line. 





Show how w V5 can be represented on the number line. 





SOLUTION: 
45 = 4Qy «a» 


Draw number line as shown in Fig. Let the point O represent 0 (zero) and point A represent 2. Draw perpendicular AY at A on the 


number line and cut-off arc AB = | unit. 

We have, OA =2 units AB = | unit 

Using Pythagoras theorem, we have 

OB) = Q4? AB? = OB? =(2)? + 17= 5 => OB= 5 


Taking O as the centre and OB = V5 
as radius draw an arc cutting real number line at C. oe ol B I Sex X 5 à 


Clearly, OC=OB= 45 . 
Hence, C represents ,/5 on the number line. 


NOTE : In the same way other irrational numbers like £2, 43, V6, V7 etc. can also be represented on the real number line. 


Ja- ay «ay , -4(42) +? . V6 (43) ? 4s = (2)? +( +(V3 
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- EUCLID's DIVISION LEMMA: 
oe eames Viii threat Scale aati 
Euclid' 


s Division Lemma states that for given positive integer a and b, there exist unique integers q and r satisfying 
a=bq+r;0<r<b, 


Find the tiilen and remainder q and r for the pairs of positive integers given below : 
(i) 23, 4 (ii) 81,3 (iii) 12,5 





23-5 x4+3;q=5;r=3and0 <r<5 
When 23 is divided by 4 quotient is 5 and remainder is 3. 
(i) 81,3 
81=27x3+0 
When 81 is divided by 3 quotient is 27 and remainder is 0. 
So, g=27;r=Oand0 < r<27 
(ui) 12,5 
12=5x2+2, 
On dividing 12 by 5, we have quotient is 2 and remainder 2. 
So, q72;r- -2and0 € r«5. 


TO FIND THE H. C. F. OF TWO POSITIVE INTEGERS USING EUCLID's DIVISION ALGORITHM : 
————————————————— maaana 


To obtain the H. C. F. of two positive integers, say a and b, with a > b, follow the step below : 












Apply Euclid's Lemma 
to number a and b with a > b 
asa=bq+rand0<r<b 





b is HCF 
of a and b 


Go to step 1 
with a = band b=r 


Step (i) : Apply Euclid's division lemma, to a and b. So, we find whole numbers, q and r such that a = bg+r,0Sr <b 
Step (ii) : If r=0, b is the H.C.F. ofa and b. If r + 0, apply the division lemma to b and r, 
Step (iii) : Continue the process till the remainder is zero. The divisor at this stage will the required H.C.F. 
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Let us find the H.C.F. of 60 and 108 using the Euclid’s Division Algorithm. 





Si (i) : Since, 108 > 60 applying Euclid's Lemma to 60 and 108, we have 
108 —60 x 1 +48 where 0 « 48 « 60 


Step (ii) : Since, remainder 48 = 0 

So, again applying the division lemma to 60 and 48, we have 

60=48 x 1 12 whereO < 12-48. 

Step (iii) : Again remainder 12 + 0 so applying division lemma to 48 and 12, we get 
48 = 12 x 4 * 0, Here remainder is zero. 

Therefore, 12 is the required HCF. 





Tis 1071 7 1029, we apply the division lemma to 1071 and 1029, to get 
1071 21029 x 1 - 42 


since, remainder 42 + 0 so again applying division lemma in 1029 and 42, we get 
1029 — 42 x 24 - 21 again 21 + 0 

Applying Euclid's Lemma again in 42 and 21, we get 

42=21x 2+0 

Since, remainder is zero so H.C.F. is 21. 


FUNDAMENTAL THEOREM OF ARITHMETIC : 
sro in edis ontdiebóc O E LS 


Every composite number can be expressed (factorised) as a product of primes, and this factorisation is unique, apart from the order 
in which the prime factors occur. 





2x2x3x3 3x3x2x2 2x2x3x3 2x3x2x3 


In each of the cases product of prime factors of 36 is 2 x 2 x 3 x 3. 
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2x2x39 3x2x 26 4x3x 13 6x2x 13 
2x2x3x 13 3% 282213 2x2x 3x13 2x3x2x13 


So, in each of the cases prime factors of 156 is 2 x 2x 3 x 13 


TO FIND THE H. C. F. AND L. C. M. BY PRIME FACTORISATION METHOD : 
eee OEE Oe 


(i) H. C. F. = Product of each common prime factor(s) with smallest power involved in the numbers. 
(ii) L.C. M. = Product of each prime factors with greatest power involved in the numbers. 
(iii) ^ For any two positive numbers a and b. H. C. F. (a, b) x L.C. M. (a,b)=axb 
Note : For any three positive integers p, g and r 
H.C. F. (p, q, r,) x L.C. M. (p,q,r) = p*q*r 
Where H. C. F. (a, b) means H. C. F. ofa and b and L.C.M. (a, b) means L.C. M. ofa and b. 
THEOREM : Let p be a prime number. If p divides a?, then p divides a, where a isa positive integer. 
Proof : Let the prime factorisation of a be as follow : 


a = py» -Pr where p,, p», ....., p, are primes, not necessarily distinct. 


Therefore, a? = (PP? Py) (P322 +++ Py) = py p> Lori p? 

Now, we are given that p divides a?. Therefore, from the Fundamental Theorem of Arithmetic, it follows that p is one of the 
prime factors of a?. However, using the uniqueness part of the Fundamental Theorem of Arithmetic, we r 
prime factors ofa? are Py, 5, +++» Py: SO p is one Of pj, p», ...., p,. 

Now, since a = p, p; . . . p,, p divides a. 


calise that the only 


We are now ready to give a proof that V3 is irrational. 
The proof is based on a technique called ‘proof by contradiction’, 


sLUSTRATION—C)— A — — ————————————————— 


Prove that ./2 is irrational. 





Let us assume, to the contrary, that ,/2 is rational. 


" 
So, we can find integers r and s (#0) such that /2 7— . 


on factor other than |. Then, we divide by the common factor to ge a 
Suppose r and s have a comm Bet 2 ==, where a and b are 


co-prime. 
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So, b 3 =a 

Squaring on both sides and rearranging, we get 2b? = a2, Therefore, 2 divides a^, Now, by Theorem 1,3, It follows that 2 
divides a, 

So, we can write a = 2c for some Integer c. 

Substituting for a, we get 25? = 4c?, that is, D? = 2c, 

This means that 2 divides b?, and so 2 divides b (again using Theorem 1.3 with p = 2) 

Therefore, a and b have at least 2 as à common factor, 

But this contradicts the fact that a and b have no common factors other than 1, 





This contradiction, has arisen because of our incorrect assumption that 2 is rational, 


So, we conclude that /2 is irrational, 


TRATION.- Qf) — — — — — —— — — —— —— ——————————————— 


Prove that /3 Is Irrational. 








‘ ' , ' 1 a 
Let us assume, to the contrary, that /3 is rational. That is, we can find integers a and b (+ 0) such that V3 = re 


Suppose a and b have a common factor other than 1, then we can divide by the common factor, and assume that a and b are 
co-prime. So, 5/3 =a 

Squaring on both sides, and rearranging, we get 35? = a?, 

Therefore, a? is divisible by 3, and by Theorem it follows that a is also divisible by 3. 

So, we can write a = 3c for some integer c 

Substituting for a, we get 35? = 9c?, that is, 5? = 3c? 

This means that 5? is divisible by 3, and so b is also divisible by 3, (using Theorem 1.3 with p = 3) 

Therefore, a and b have at least 3 as a common factor. 

But this contradicts the fact that a and 5 are co-prime. 


This contradiction has arisen because of our incorrect assumption that /3 is rational. 


So, we conclude that 4/3 is irrational. 


———— PM G— 


Prove that ,/s is an irrational number, 


S0) UT tà IC ON he 





Let us assume on the contrary that J5 isa rational number. Then, there exist co-prime positive integers a and b such that 


a 
Vine 
=> Sp 
=> 5|a? [°° 5| 5b?) 
= S|a [See Theorem 2 on page 1.25 ... (i) 
= a= Sc for some positive integer c 
=> a*=25c* 
= 5b? =25c* - [+ a? =5b?] 
=> bh? = 5c? 
=> 5|b? [ 5|5c?] 
=> 5\b [See Theorem 2 on page 1.25... (ii) 


From (i) and (ii), we find that a and b have at least 5 as a common factor. This contradicts the fact that a and b are co-prime. 
Hence, V5 is irrational number. 
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DECIMAL EXPANSION OF RATIONAL NUMBERS : 
ee 


(a)  Ifanumberinthe form Ê issuch that p and g are co-prime and prime factorisation of q is of the form 2” 5". where n and m are 
q | 
non-negative integers then decimal expansion of P. terminates. 
q 


: p 
(b)  Letxbearational number whose decimal expansion terminates, Then, x can be expressed in the form q where p and q are 


co-prime, and the prime factorisation of g is of the form 2” 5m; where n, m are non-negative integers. 


f š ; 
(c) Let x= q be a rational number, such that the prime factorisation of q is not of the form 2"5"'; where n, m are non-negative 


integers. 
Then, x has a decimal expansion which is non-terminating repeating (recurring). 


| | 


Without performing the long qmi state whether the following rational numbers will have a terminating or non-terminating 


repeating decimal expansion : 
13 7 75 
Oa (ii) € (iii) __ ~ (v) E s 
64 
80 93° 91 4 1230 
13 
wu 


Here denominator q = 64, Prime factors of 64 = 2°, which is ofthe form 2"5™, with n - 6 and m - 0 
Therefore, decimal expansion will terminate. 


L 
@) zo 
Here denominator = 80, Prime factors of 80 =24 n 5!, which is given ofthe form 225", with n 4 and m 1. 
Therefore, decimal expansion will terminate. 
2 
Àj ss S 
Gi) Z3. Pog 2» 3534 
Denominator of the above rational number is not of the form 2^5", hence the number is repeating decimal. 
. 75 3 55 3 
() 12330 2:55 2 5 
Since, the prime factorisation of denominator is of form 275^, with n= 1, m- 2. 
So, the decimal expansion will terminate. 


<<) 


Without performing the long division, find the decimal expansion of the 





3 13 EA 14588 
0 3 (D) — 125 QD — go M e 
33 YS 375 ,, 43,13. 1325 104 
Q gi PS oO GD n5 9737 a7 7 019 
“ig? $975 14588 2?' 7 6 
" 2 e 0.0875 (v) "gas e 277 $521. 233408 n, 
$0 25*^5 2*' 5S" 10 5 28 s8 ya 23.3408 
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ILLUSTRR TION —(9— — —— ——— — ——— — —————————————————— 


p 
Convert 6.235 in the form of q » Where pand q are co-prime, Also show that g isin the form 2" x 5": where nn m nre non- 


negative integers. 


6235 L 1247 
1000 200 
Also q™ 200 = 2? x $2, which is in the form 2” x 5", 


wae p 
2 , Which is in the form of q` 


) 
! "e g N ° Ld . ' bd * * p 
NOTE: We can also convert a rational number which is non-terminating reccuring (i.c. repeating in the form ol q' where p and q 


are co-prime (but q æ 0), 


"i p 
Convert 23,426 In to q form, where p and g are coprime (but g #0), 





Let x *23. 426 


™ r*25425420 © © = — |J  Á Á (i) 
Multiply equation (i) by 1000, so that in the right hand side of the equation (i), the point (.) comes just afler the first repcating 
part (426). 

1000x = 23 426. 426 426 Fo 0 1 Wg (ii) 


Subtracting equation (i) from (ii), we get 
999 x= 23403 


23403 7801 


909. 333 


us TOUI 
. 23.426 5 333" which is in the required form of 7 


ILLUSTRATION —( pe} —— ————————— ——— 


=~ p 
Convert 23.426 in to q from, where p and q are co-prime (but q = 0). 





^ m ‘Tc. 
SOLUTION: 





Let x = 23.426 
=> x-21.42026 O re (i) 
Multiply equation (i) by 10, so that in the right hand side of the equation (i), the point (.) comes just before the first repeating 
part (26). . i 
10x =234.26 26 À Ť Oaa (ii) 

eves equation (ii) by 100, so that in the right hand side of the equation (ii), the point (.) comes just after the first repeating 
p: 5). 

1000r*23426.2626 1 0 20. (iii) 
Subtracting equation (ii) from (iii), we get 

990x = 23192 


23192 3866 


*^^990 16$ 


z- 3866 
23.426 = les ' which is in the required form of * 
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HCF AND L.C.M. OF POLYNOMIALS : 
eG 


To find H.C.F of two or more given polynomials follow the following steps : 
Step (i): Express cach polynomial as a product o powers irreducible factors (simple factors). Numerical factors, if any, ere expressed 
as product of powers of primes. 
Step (ii): If there is no common factor, then the H.C.F is I. If there are common simple factors find the smallest exponents of the 
. simple factors in the factorised form of the polynomials, 
Step (iii) : Raise the common simple factors to the smallest exponents found in step 2 and multiply to get the HCF, 


JBNISTRRTION- E ————— ——— 555555 LLL 


Find the H.C.F of the polynomials. 
150 &? +x- 1 )(x-3) and 84 (x - 3)? (Rx? + 14x 5) 


cGULU IL ICON + 
` i MJ 


Let f(x) = 150 (6 x? - x — 1 ) (x -3 
and g(x) = 84 (x - 3? (&2-- 14x 5) 
Now,  f(x)7150(6x2 «x-1) (x-33 22x 3 x 32 Qx - 1) (3x - l)(x-3 3 
g (x) = 84 (x-3)? (8x2 + 14.x+5)=22 x 3x 7 (x39 (2x + 1) (4x * 5) 
Hence, required H.C.F = 21.3! (2x € 1). (x-3 )?=6 (2x « 1) (x-3)2 


ERE ine MEINEN DEE 
Lo eR 0 di 0 Ho. i] 


L.C.M. OF POLYNOMIALS : 


To find L.C.M. of polynomial follow the following steps : 

Step(i): Express each polynomial as a product of powers of irreducible factors. Express numerical factors, if anv. as r 
powers of primes. Y, 25 procact of 

Step (ii): Consider all the irreducible factors occurring in the given polynomials each one once only. Fi dth - 
each of these simple factors in the factorised form of the given polynomials. crews 

Step (iii) : Raise each irreducible factor to the greatest exponent found in step 2, and multiply to get the LCM. 


IEEGSTRATION- 4053 —— —— ————— ——————— ———————— 


Find the L.C.M of the polynomials 
90 (x? — 5 x +6) (2x + 1)? and 140 (x - 39 (2x2 15x + 7) 


















Let f(x) = 90 (32-5 x+ 6) (2x * 1)? 

and g(x) = 140 (x -3 (2x2 + 15x * 7) 

Then fx) =2 x 32x 5 (x—2) (x-3) Qx * 1? 
and g(x) -22x 5x7 (x-3P (2x+1) (x*7) 


Irreducible factor Greatest exponent 





2 
2 


3 





MEME sie NEM NENNEN 
ae ena © 





L.C.M = 22, 32.5!,7!. (x -2)!. (x-3)3, (2x + 1)?. (x +7)! 
L.C.M = 1260 (x -2) (x -39 (2x * 1)? (x +7) 
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MISCELLANEOUS 7 
| EXAMPLES 









1. Find4rationalnumbersbetweenl/Sandl/6. — 


Sol. One rational number between 1/5 and 1/6 is Js * j- wm! 








2\5 6/ 60 

LH 1 
wa rc emer. 

6 60 5 
Now, a rational number b eta) ah in 
Ow, a rational number between 1/6 and 11/60 is 216 60) 2| 60 120 
1 21 1101 

-< — << — c — 

6 120 60 5 
N tional number b - 1 3*3)" Tu" in 
Ow, a rational number between 60 and = s! 60 5] 2 60 120 


"6 120 60 120 5 


120 5 





Ass re, besi 23 ai; X ;j- -.1,23*24 47 
gain, one rational numbers between 129 and 5 is 5 2* 120 240 


1 21 11 23 47 | 
ie <= <_< 
6 120 60 120 240 5 


l 7 l ] 21 11 23 47 
^ t á 5 ^* 12060120240 
Hence, four rational numbers between 6 and 5 © 120'60'120' 240 


ma ^t ——— e -~ 


Das AESA A HILL ILI EL 


20H Find the L.C.M. of the polynomials 12 (x°) and 8 (x4 dead) x ge 


Au us Xe oe eS 


Sol. Let the given polynomials be denoted as p(x) and q(x) respectively 
We have: _. p(x) 222 x 3 x d x (x- 1) 
q(x) -22 x x3 x (x- 1) x (x-2) 
Irreducible factors are 2, 3, x, x - 1 and x - 2. 
The respective highest exponents are 3, 1, 3, 1 and 1. 
^ L.C.M. =23 x 3x d x (x- 1) x (x-2)- 24 (x- 1) (x -2). 


3.28 Hrot is he HLC F ofthe functions + ax F ands? +cx+ then show that their LCM iss tem) c 
_ xt*m(a-m)(c-m). Tr DARE 


Sol Let x*+ax+b=(x+m)(x+p) 


x*+ex+d= (x + m) (x + q) where (x + p and (x + q) are prime to each other. 
x? +ax+b= (x +m) (x +p) 


Å" 
JOT 66 A Mp 


=x? x (m *p)* mp á 

x t+ex+d= (x + m)(x+q)= x2 +x(m+q)+mp — n ^ 
Equating coefficients of x and constant terms in the two equation — a O 

a=m+p;mp=b | 6 

c=m+q;mq=d — us 
From (i) p -Qq—m ne 


From (ii) g 7 c- m 
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Exe © ReaMumbers 0000 MA TEM AT Lesa 
The L.C.M. of expression i and ii is (x m) (x * p) (x * q) 

-7(x*m)(x*a-m)(x*c-m) 

=X +x? [m *a- m c- m] x [m (a m) * m (c ^m) * (a - m) (c  m)] +m (a - m) (c ^m) 

=x? +x? (a +c - m) ) * x (am - m2 + cm - m? +ac - cm - am + m?) +m (a ^ m) (c — m) 

=x *(a*c-m)x?* (ac - m? x * m (a ^m) (c ^m). 


4. Ifanumber774958A96B is to be divisible by 8 and 9, then find the values of A and B. - | 
Sol. According to the question, the number is divisible by 8 and 9. For the number to be divisible by 8, its last three digits have to 
be divisible by 8. 


This 960 and 968 can be the possibilities. For the number to be divisible by 9, the sum of the digits of the number should be 
divisible by 9. i 


Hence, it can be possible if B =8 and 4 =9 and if B — 0 and A =8. 
Hence, (8, 0) is the possible values of A and B. 
s. Af n is an integer, how many values of z will give an integral value of (1622 7n * 6) / n? 
16n? +7 p | MEME Mc P | 
Sol. IE IDE (nisan integer) 
n 
=16n+7+ B 
rr 
Integer 


à 6 
Hence, to become the entire expression an integer E should be an integer and B can be an integer 
n n 


forn=1,n=2,n=3andn=6 
Hence, n will have only four values. 


6. Three wheels can complete respectively 60, 36, 24 revolutions per minute. There is a red spot on each wheel that touches the 
ground at time zero. After how much time, all these spots will simultaneously touch the ground again? 
Sol. 1st wheel makes | revolutions per sec — 


2nd wheel makes 5 revolutions per sec 
4 : 
3rd wheel makes 10 revolutions per sec 


5 5 
In other words 1st, 2nd and 3rd wheel take 1, 3 and 2 seconds respectively to complete one revolution. 


sey a San 3 MLSS . 
nied TN RENE dS 


Hence, after every 5 seconds the red spots on all the three wheels touch the ground. 


75 Let D be a recurring decimal of the form D = 0.a, a, 4,054,4.,.............Where a, and a, lie between 0 and 9. Further at Aen one 
of them is zero. Which of the following numbers necessarily produces an integer when multiplied by D? 
D) 01. ccn rA ELI @ 10. @ 2s 


Sol. (b) D-0.aja; 
Multiplied by 100 on both side 
100D = a1d5. aja? 
100D=a,a,.D 
aja? 

= D = — 
99D =a\a, > 09 
Required number should be the multiple of 99. So we can get an integer when multiplied by D. 
Hence, 198 is the required number. 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


UA MeMAUcdN EC UU ReaHumbas s ud o s y. E 
8. Ifpbeanumber between 0 and 1, which one ofthe following will be true ? 
() pip 225 “a 7NP (c) X dive acacia GD p>p 
l 
Sol. (b,c) Here, 0 <p < 1, so let Bes 


l 
Clearly, d^ [s zspo $<?) 


l à; 
Also, 5 ? Jp 


l 
> n or 4» 0.707 
1 2 





9. y Ifpisa prime number greater than3, then find thé number by which ( p. —1) is always divisible : 
Sol. Let p =5,7,11,13, 


For p=5, | (p? =) =24 
For p=7, (p^ -1) =48 
For p= 11, (p^ —1) 2120 
For p= 13, (p? —1) =168 


FREER RRR ERR EEE EERE EEE E EERE EEE ETE TEETH EEE TTT 
EERE EEE EEE EEE EEE EERE EEE EEE EH EEE EEE EERO RHE OREO eee ee 


SEER EERE REET EERE EERE EEE EERE ERE EEE EEE errr rrr] 


Clearly, all the above numbers are divisible by 24. 


10. What is is the value ofM and N if M39048458N is divisible by 8. and 1i, where M and N are single digit integers? 


Sol. A number is divisible - 8 if the number formed by the last three digits is divisible by 8. 
i.e., 58N is divisible by 8. 
Clearly, V=4 


Again, a number is divisible by 11 if the difference between the sum of digits at even places and sum of digits at the odd places 
is either 0 or is divisible by 11. 


i.e., (M +9+4+4+8)-(3+0+8+5+ N) = M +25-(16+ N) 
= M-N+9 must be zero or it must be divisible by 11 

ie. M-N=2 > M=2+4=6 

Hence, M =6, N=4 


11. Show that one and only one out ofn, n + 2 or,n+4 is divisible by 3, where nis any positive Integer. 


were 


Sol. We know that any positive integer is of the form 3q or, 3q + 1 or, 3q + 2 for some non-negative integer q. 
So, we have following cases : 


Case I : When n=3q 
In this case, we have 
n = 3q, which is divisible by 3 


Now, n=3q=> n +2=3q+2 = n +2 leavesremainder2 when divided by 3 
= n +2 isnot divisible by 3, 
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Again, n= 3q- — nt4-3q*4-3 m +1)+1 = n +4 leaves ise 1, when divided by 3 
— n + 4is not divisible by 3. 


Thus, n is divisible by 3 but n + 2 and n + 4 are not divisible by 3. 
Case II: When n=3q+1 


In this case, we have n=3q + 1 


=> n leaves remainder 1 when divided by 3 =n is not divisible by 3. 
Now, n=3q +1 


= n +2=(3q4+1)+2= 3(q+1)= n +2is divisible by 3. 

Again, n =3q + 1 

=> n +4=3q+1+4=3q+5= 3(q+1)+2 

= n +4 leaves remainder 2 when divided by 3= n +4 is not divisible by 3. 


Thus, n + 2 is divisible by:3 but n and n +4 are not divisible by 3. 
Case III : Whenn 739 +2 


“In this case, we haven = 3q +2 


= n leaves remainder 2 when divided by 3 — n is not divisible by 3. 
Now, n=3q+2 


= n+2=39+2+2=3(¢g+1)+1 

= n +2 leaves remainder 1 when divided by 3 = n +2 is not divisible by 3. 
Again, n 2 3q +2 r 

n+ 4=3q+2+4=3 (q*2)2n + 4 is divisible by 3. 

Thus, n + 4 is divisible by 3 but n and n + 2 are not divisible by 3. 





^ 


fe een wy ME SEO Jie Me te eet PL Ne ciet tmt RT THE Reece je Dh te C etse teni 


nos When 2756s divided by 17 then find the remainder, EE war SIAE AR ES Y E V T 





Sol. When 2256 į is divided by 17 n 
2256 (24)64 
—— => ———— 
254] QIED 
By remainder theorem when f(x) is divided by x + a the remainder = f (- a) 
Here f (x) = (24) and x 22^ anda = 1 
- Remainder-f(-1) - (-1)65 - 1 = 


p t 


1. ‘Find the largestr munitus thay will divide 398, 436: and 542 leaving remainders 1, n and 15; respectively, | 


Sol. crai the eiad number i is the H.C.F of the numbers 

398 —7 -391,436-11 =425, and 542 - 15 = 527. 

First we find the H.C.F of 391 and 425 by Euclid's algorithm as given below : 
425—391x 1 +34 
391 =34x11+17 
34=17x2+0 

Clearly, H.C.F of 391 and 425 is 17. 

Let us now the H.C.F of 17 and the third number 527 by Euclid's algorithm: 
527=17x31+0 

The H.C.F of 17 and 527 is 17. Hence, H. c. F of 391, 4250 and 527 is 17. 

Hence, the required number is 17. 


/ 


— owe mem met ram "2 A MU Bin ROTO amete s Nuno ^ —— 


14. Two bills oft 6075 and X 8505 r Fey are to be paid separately by cheques c of fsame an amount. Find thel largest possible 
. amount of each cheque. 


Sol. Largest possible amount of cheque will be the HCF (6075, 8505). 
Applying Euclid's division lemma to 8505 and 6075, we have, 
8505 = 6075 x 1 +2430 
Since, remainder 2430 # 0 again applying division lemma to 6075 and 2430 
6075 =2430 x 2+ 1215 
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Again remainder 1215 + 0 | 

So, again applying the division lemma to 2430 and 1215 

2430- 1215n2 40 

Here the remainder is zero 

So, H.C.F = 1215 

Therefore, the largest possible amount of each cheque will be 1215. 
Prove that itx and yare odd positive integers, thena? +y*is even butnot divisibleby4. 

Sol. We know that any odd positive integer is of the form 2q + ] for some integer q. 

So, let x — 2m + 1 for some integers m and n. 

\ x+y Qm n1 

=> x^-y-4(mhen)e4(men2 

= x?+y?=4q +2, where q = (m? +n?)+ (m+n) 

= x?+y? is even and leaves remainder 2 when divided by 4 

=> x?+y? is even but not divisible by 4 

EU E Ae a a oS 
aa BR EY XE M LEA f 





35 35x5' 35x625 _ 21875 


Sol. = x 
O 16^ 2x5 aot ~ 10009 ^95 
a 17. 17x5  17x125 2125 
(ii) 8^ 2x5? oy 100 = 2.125 
. 327 327 327 327x2 6 
Ta r a ar n 


. 500 5x5x5x2x2 53x2? 5x2 (10% 


t aiad aa Ti ad anaes. 


I7. Ifdisthe he H.C.Fof 56 a and 72, finc find x, y: y satisfying d=56x+72y. Also, sh sho ow V liat xam. iyu Tp eg Tre; "UE 





ath sake xt, Qe dno Maure St izd'i O T ii AEDA O e eead m tiie — 
am m "E. tias diu. 


Sol. Applying Euclid's division lemma to 56 and 72, we get 


oe | ae Oe (i), ^. 
16 


g "^ 16) 56 {3 
56-16n0348 | | |  .. (ii) A 48 
| “8 
We consider the divisor 16 and the remainder 8 and apply division algorithm to get 
16=8n2+0 ... (iii) | diu is 
“0 
m that the remainder at this stage is zero. Therefore, last divisor 8 (or the remainder at the earlier stage) is the H.C.F of 56 
s E eb 
From (ii), we get 
8-565 16n3 
= 8=56s(72s5 56n1)n3 [^ 16=72§ 56n 1 (from (i)) ] ae 
= 8=5653n72+56n3 " 
=> 8=56n4+(s3)n 72 
"^ x-4andy- $3. 
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Now, 8 8- 56 indt m 72 

8=56 x 4+(-3) x 72-56 x 72- 56x 72 
= 8-56x4—56x724(-3)x 724-56x 72 
= 8=56 x (4—72) {(-3)+56} x 72 
= 8-56x(-68)-(53)x 72 
^". x-7-—68andy - 53, 
Hence, x and y are not unique. 


_ 
Aopo Aaa aaa ale uo tenet trt hem TM — — ~ —— —— À—— 


- "O D ror™ ww 
ae fe meme n ty" — EEEE nOn vp FE Te tee A - 


18. Show that any positive odd integer is ofthe form 844 1, 8q+3, Bq +5, 8q+7, where qis some integer. 


— — — SS 


Sol. Let a and b — 8 be two positive integers where a is odd. 
Applying division lemma a = 8g + r where 0 <r<8 
So, r can take any of the values 0, 1,2, 3,4, 5,6, 7 
Therefore, a — 89,8q +1, 8g +2, 80 3, 8q+4,8q+5,8q+6,8q+7, sare 
Since, a is odd. 
Therefore, a cannot take values 8q, 8q + 2, 8q +4, 8q +8 since mer can iren as multiples of 2. 
So, a will take values 8g + 1, 8g +3, 8q +5, 8q * 7. 
Also, 8g +5=8q+8-—3 =8(q+1)-3 =8q'-3 
where q'=q+8q+7=8q+8-3 =8q'-1 ` 
So, every positive odd integer is of the form 8q + 1, 8q +3. 





Tti uet ee ae 
+b, where a; b are natural number. — | | 
Sol. | ition rect - (1) | 
—  a?-b?isa prime number 
one of the two factors = 1 i F 
a-b=1 —— —L-a-bsa-tb). 
The only divisor of a prime number are 1 and itself. a 


(1) become a? - b? = 1 (a +b) M 
or a?-b^-a*b 

e.g., 32 27 =5 (which is prime) 

= 32-22-342,3,2€N 






Trae eee ee I^ EUER 


20. 20. Forany y positive re real al number x, pr prove: that ‘there exists an it in irrational number nu 


6 aie P - 


, IET | ee aS SS d 
umber ysuch that 0<y<x. EET ae ae 


VE DELE 2K. AS eR Be San eS a 





Sol. If x is irrational, then y => is also an irrational number such that 0 < y < x. 
x "um x 
If x is rational, then Ni is an irrational number such that Jg <*a V2 i. 


=> is an irrational number such that 0 < y < x. 
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DIRECTIONS : Complete the following statements with an DIRECTIONS: Read the following statements and write your 





appropriate word / term to be filled in the blank space(s). answer as true or false. 
OEE UE i 
1. Given positive integers a and b, there exist whole numbers 
1 V5 isa/an............... number q andr satisfying a=bg+r,0 < r« b. 
2. Every composite number can be expressed (factorised) as a 
E product of primes, and this factorisation is unique, apart 
2. ps a/ an ............... number from the order in which the prime factors occur. 
3. 2,3 are irrationals. 
30 3€245 san... number 4. If let x = p/q be a rational number, such that the prime 
. factorisation of q is of the form 2"5™, where n, m are non- 
4. 75 isa/an............... number negative integers. Then x has a decimal expansion which 
terminates. 
5. 6+V2 isa/an........... numi >r 5. If x = p/q be a rational number, such that the prime 
factorisation of q is not of the form 2? 5™, where n, m are 
NEC UM a IS a series of wei uc..neu steps which gives a non-negative integers. Then x has a decimal expansion which 
" procedure for solving a type v. p. vvicin. is terminating. 
. i 6. Any positive odd integer is of the form 6q + 1, or 6q + 3, or 
^ A Sicil IS a proven stat . used for proving another 6g + 5, where q is some integer. 
Statement. 7. cube of any positive integer is of the form 9m, 9m + 1 or 
8. LCMof96and404is........ ' AC | 
8. The quotient of two integers is always a rational number 
9. H.CFofG,72and 120is.............. 9. 1/0 is not rational. 
10. 156 asa product of its prime factors ............. 10. After rationalising the denominator of ——> — , We get 
. 3V2 -243 
11. L.C.Mof26and91l is................ denominator as 7. i 
11. irrati centi 
12. H.CFof26and91 is............ «t, number of irrational numbers between 15 and 18 is 
35. | l 12. An irrational number between 7.40312 and 7.404 is 
13 50 FS. ERR gO T decimal expansion. 7.40345. 


3 t 22 
13. isan irrational and — is a rational. 
14. Every fraction is a rational number. 





DIRECTIONS : Each question contains statements given in two columns which have to be matched. Statements (A, B, C, D) 
in column I have to be matched with statements (p, q, r, S) in column II. i 


1. Match the following columns : 
Column I 


Column II 
(A) Irrational number is always (p rational number 
(B) Rational number is always N (q) irrational number 
(C) 36 isnota X3 (r) Non-terminating non-repeating 
(D) 24.2 isan (s) terminating decimal 
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Column I J 
(A) H.C.F of the smallest composite number and the smallest prime number 
(B) H.C.F of 32 and 54is 
(C) H.C.F of 336 and 54 
(D) H.C.F of 475 and 495 


DIRECTIONS : Give answer in one word or one sentence. 


10. 


11. 


12. 


13. 


14. 


Let x be a real variable, and let 3 <x <4, Name five values 
that x might have. 
What is a real number ? 
What are the two main categories of real numbers? 
What is a real variable? 
Which numbers have rational square roots? 
A rational number can always be written in what form? 
Which of the following numbers are rational ? | 
l 2 
l, —6, 32^ EL 0, 


3.1415926535897932384626433 
What are the rational numbers? 


Prove that ,/3 4../2 is irrational. 


Given that H.C.F of (306, 657) =9, find the L.C.M. of (306, 
657). 

Find the H.C.F of 12576 and 4052 by using the fundamental 
theorem of Arithmetic. 

Find the largest which divides 245 and 1029 leaving 
remainder 5 in each case. 

The length, breadth and height of a room are 8m25cm,6m 
75 cm and 4 m 50 cm, respectively. Determine the longest 


5.8, 


rod which can measure the three dimensions of the room 


exactly. 





DIRECTIONS : Give answer in 2-3 sentences. 


l. 


2. 


3. 
4. 


Find the H.C.F of 96 and 404 by the prime factorisation 
method. Hence, find their L.C.M. : 

Ifthe sum of two numbers is 1215 and their HCF is 81, find 
the number of such pairs. 

Find the H.C.F of 300, 540, 890 by applying Euclid's alogrithm. 
Find the L.C.M and H.C.F of 336 and 54 by the prime 
factorization method. 

Show that every positive even integer is of the form 2q, and 
that every positive odd integer is of the form 2q + 1, where, 


a is some integer. 


12. 


13, 


14. 


15. 


16. 


17. 
18. 


19. 


20. 


A, B and C starts cycling around a circular path in the same 
direction at same time. Circumference of the path is 1980 m. 
Ifthe speed of A is 330 m/min, speed of B is 198 m/min and 
Cis 220 m/min and they start from the same point, then after 
what time interval they will be together at the starting point? 


Prove that 3+ 2V5 is irrational. 
Show that 5./3 is an irrational number. 


If n is any odd number greater than 1, then find n(n? — 1). 
(BEY) = MPB, where B, E, M and P are distinct integers, 
then find M. - 

A certain number when divided by 899 leaves the remainder 
63. Find the remainder when the same number is divided by 
29. 

A is the set of positive integers such that when divided by 
2, 3, 4, 5 and 6 leaves the remainders 1, 2, 3, 4 and 5 
respectively. How many integer(s) between 0 and 100 
belongs to set A? 

P is the product of all the prime numbers between 1 to 100. 
Then find the number of zeroes at the end of P. 


x, is either -1 or 1 and n > 4; If 
Xj X2X3X4  X5X3X4Xs + X3X4X5X6 F .....X4,X]X2X4 — 0 
then find the value of n. 


There are two integers 34041 and 32506, when divided by a 


three-digit integer n, leave the same remainder. What is the 
value of n? 


Ata book store, “MODERN BOOK STORE" is flashed using 
neon lights. The words are individually flashed at intervals 


f 2l 4l 52 
o "ans 8 seconds respectively, and each word is 


put off after a second. Find the least time after which the full 
name of the bookstore can be read again? 
What is the remainder when 47° js divided by 6? 


Four bells begin to toll together and toll respectively at 
intervals of 6, 5, 7, 10 and 12 seconds. How many times they 
will toll together in one hour excluding the one at the start ? 
H.C.F of 3240, 3600 and a third number is 36 and their L.C.M 


— fte IS . 
182 X3" x5 x72. Find the third number. 


The numbers 1 to 29 are written sj i 
side b ' 
1234567891011... 2829 bcr 


If the number is divided by 9, then what is the remainder ? 
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VASE ac Vd ES ESI 4. Consider the numbers 4", where » is a natural number. Check 
-y — Answer I P uestions: ES whether there is any value of n for which 4" ends with the 
l— —OUNOQ UD digit zero. 
DIRECTIONS : Give answer in four to five sentences. 5. Show that 3/2 is irrational. 


1. Use Euclid’s algorithm to find the H.C.F of 4052 and 12576. 6. Show that n? — 1 is divisible by 8, if n is an odd positive 


xr W integer. 
2. Show that 5— 3 is irrational. 7. Ifthe H.C.F of 210 and 55 is expressible in the form 210 x 5 + 
3. Asweetseller has 420 kaju barfis and 130 badam barfis. She 55y, find y. 


Find the H.C.F of 81 and 237 and express it as a linear 
combination of 81 and 237. 


wants to stack them in such a way that each stack has the — 8. 
same number, and they take up the least area of the tray. 
What is the maximum number of barfis that can be placedin — 9, 


Prove that /2 +./§ is irrational. 
each stack for this purpose? 


T5x3!lx115. 


10. Find the unit's digit in the product 





8.  Inorderthat the number 1 y 3 y 6 be divisible by 11, the digit 








y should be 
— —áanznminmmnt tmn tnnc RO DECRE MERDA D OR dM M MÓN 
DIRECTIONS : This section contains multiple choice questions. * : i : 
Each question has 4 choices (a), (b), (c) and (d) out of which q 
ONLY ONE is correct. 9. The rational number of the form | ^». #0, p and q are 
1. The nearest integer to 58701 which is divisible by 567 is positive integers , which I iaaa 0. Bi i.e., (0.1343434....) 
(a) 58968 (b) 58434 is ag 
(c) 58401 (d) None EE ey cee 
2.  Theleast perfect square number which is divisible by 8, 15, 999 990 
20,22 is Qj 229. @ 33 
(a) 435600 (b) 43560 999 | 990 
(c) 39600 (d) None 10. The least number which is a perfect square and is divisible 
3. When 2256 is divided by 17 the remainder would be by each of 16, 20 and 24 is 
(a) 1 (b) 16 ee (b) 1600 
(c) 14 (dà) None of these , 11 a inn numb tr whi in ee 
4. The sum of three non-zero prime numbers is 100. One of ' SES GET. wh gis ich when divided by 12, leaves a 
them exceeds the other by 36. Then the largest number is Tul ero! 7, when divided by 15, leaves a remainder of 10 
a) 5 ©) 91 re Y E divided by 16, "E : S ARE of 11 
c o M (c) 247 (d) 475 
5. UN > rid aria 13,986 prime numbers, then N is 12, If n is an even natural number, then the largest natural 
w 6 - ^v^ by which n (n + Ue "à is divisible is 
(c) 8 (d) None of these (c) 12 (d) 24 
6. H.C.F. of (x -3x +2) and (x? - 4x + 3) is 13. Find the least number which when divided by 15, leaves a 
(a) (x-1) (b (x-2)? remainder of 5, when divided by 25, leaves a remainder of 15 
(c) (x-1)(x+2) (d) (x-1)(x-3) and when divided by 35 leaves a remainder of 25 
7. If two numbers when divided by a certain divisor give (a) 515 (b) 525 
remainder 35 and 30 respectively and when their sum is (c) 1040 (d) 1050 
divided by the same divisor, the remainder is 20, then the '4 !f(-1)"+(- 1)" = 0, then n is 


divisior is 
(a) 40 
(c) 50 


(b) 45 
(d) 55 


(a) any positive integer 
(b) any negative integer 
(c) any odd natural number 


(d) any even natural number 
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15. The number 3!3 _ 310 
(a) 2and3 
(c) 2,3and 10 


is divisible by 
(b) 3and 10 
(d) 2,3 and 13 


16. A number lies between 300 and 400. If the number is added 
to the number formed by reversing the digits, the sum is 888 
and if the unit’s digit and the ten’s digit change places, the 
new number exceeds the original number by 9 Then the 
number is l 
(a) 339 (b) 341 
(c) 378 (d) 345 

17. Number that has to be added to 345670 in order to make it 
divisible by 6 is 
(a 2 (b) 4 
(c) 5 (d) 6 

18. Which of the following will have a terminating decimal 
expansion 

ELS 23 
(a) 210 (b) 30 
125 23 
() 4 4l (d) * " 

19. What is the number x m 
L  TheL.C.Mofxand18is36:- 

IL TheH.C.F ofx and 18 is2. 
E Loo (b) 2 
T MS. us (d) 4 

20. The greatest number of five digits exactly divisible 279 is 
(a) 99603 (b) 99837 
(c) 99882 (d) None 


21. The greatest number which can divide 1854, 1866 and 2066 
leaving the same remainder 2 in each case is ` 


(b) 6 





.- = á 
DIRECTIONS : This section contains 8 multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 


ONE OR MORE may be correct. 

1. Product of two co-prime numbers is 117. 
Their LCM should be 
(a) 1 (b) 117 


(c) equaltotheir HCF (d) Lies between 115 to 120 
Which of the following is always false? 

(a) The sum of two distinct irrational numbers is rational 
(b) the rationalising factor of a number is unique 

(c) Every irrational number is a surd 


(d) Any surd of the form afa + %b can be rationalised by a 
surd of the form Ya - /b , where Va and Vb are 


s. 
The I numbers that can be formed by using unit 
digit and ten’s digit in (274 * 243 x 131) lies between 
(a) 23and45 (b) 23and44 
(c) 26and46 (d) 25and50 


p 


- 
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4. Which of the following is/are correct? 
3 
(a) -y isanon terminating repeating decimal. 
5 


If a -2-4 43 and b-42-45 , thena + b is irrational 
If 19 divides a, then 19 divides a, where a is a positive 
integer 
(d) Product of L.C.M and H.C.F of 25 and 625 is 15625. 
5. The product of unit digit in (795 — 358) and (795 + 358) is 
(a) cube of 2 (b) lies between 6 and 10 
(c) 6 we (d) lies between 3 and 6 
6. | Which of the following is/are correct? 
(a) Every integer is a rational number. 
(b) The sum ofa rational number and an irrational number 
is an irrational number 
(c) Every real number is rational 
(d) Every point on a number line is associated with a real 
number 
7. | What should be the maximum value of Q in the following 
equation? 
4P8 +803 +7R8=2079 
(a) lies between 0< OS9 
(b) More than or equal to 7 
(c) Less than 6 


(b) 
(c) 


(d 0<ọỌ<11 
8. Which of the following pairs of fraction adds up to a number 
less than 5? 
53 7 11 
118 13 11 


DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 





PASSAGE -I 


If p is prime, then Jp is irrational and if a, b are two odd prime 


numbers, then a? — b? is composite. Read the above PASSAGE 
and mark the correct answer to the following questions. 


l. V7 is 


(a) arational number 
(c) nota real number 
2. |119-IIPis 
(a) prime number 
(b) composite 
(c) anodd prime number 
(d) an odd composite number 


(b) an irrational number 
(d) terminating decimal 
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. PASSAGE - II 


LCM of several fractions = LCM of their numerators _ 
HCF of their denominators 


HCF of several fractionl = 


1. The L.C.M. of the fractions 


5 5 

(a). a (b) 3. © 

2 6 E. 

24.  TheH.C.F. of 5°25 , and 35 is 
2 24 

(à) z © > © 





——_—_—_—_—_—_—_—_—_—_——_—_—_—__ "T C'(OO]OPDc:ndÀ.L Aie!'leDOO————— 
DIRECTIONS : Each of these questions contains an Assertion 
followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 


best describes the two statements. 





DIRECTIONS : Following question has four statements (A, B, C and D) given in Column I and four statements (D. q, 


16'24 an 


HCF of their numerators 
LCM of their denominotors 


ra. 





MS hie ETRE AP races 
a mbers. 


1 ? 
at 4 Fr 
DEVREN o 





If both Assertion and Reason are 
correct explanation of Assertion. 
If both Assertion and Reason are 


MeL Fae on ET 2 pete 909 = EV S a pay ot: - 


correct and Reason is the 


correct, but Reason is not 


the correct explanation of Assertion. 


If Assertion is correct but Reaso 


n is incorrect. 


If Assertion is incorrect but Reason is correct. 





Assertion : is a terminating 


13 
3125 


decimal fraction. 


Reason : If q —2".5" where n, m are non-negative integers, 


P. TW WE 
then q is a terminating decimal fraction. 


Assertion : Denominator of 34.12345 is of the form 2" x 5", 
where m, n are non-negative integers. 
Reason : 34.12345 is a terminating decimal fraction. 


Assertion : The H.C.F. of two numbers is 16 and their. 


product is 3072. Then their L.C.M = 162. 
Reason : If a, b are two positive integers, then H.C.F x 


L.C.M. =a x b. 


Assertion : 2 is a rational number. 
Reason : The square roots of all positive integers are 


irrationals. 


Assertion : If L.C.M. {p,q} =30 and H.C.M {p,q} =5, then 


p.q= 150. 


Reason : L.C.M. ofa, b x H.C.F ofa, b=a.b. 


Assertion : n? —n is divisible by 2 


for every positive integer. 


Reason: ,/2 is not a rational number. 


Assertion : n? + n is divisible by 2 


i n * 


for every positive integer 


Reason : If x and y are odd positive integers, from x? y? is 


divisible by 4. 


r and s) in 


Column II. Any given statement in Column I can have correct matching with one or more statement(s) given in Column II. Match the 


entries in column I with entries in column Il. 


1. Column-I 
55] 


A —————— 
(A) 23 x 56x 7? 


(B) Product of (V5 - 43) and (45-43) is 


© 5-4 
422 
D) 2x54 
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Column-II 


(p) a prime number 


(q) is an irrational number 


(r) isaterminating decimal representation: 


(s) arational number 


(t) is a non-terminating but repeating decimal representation 
(u) is non-terminating and non recurring decimal representation 
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DIRECTIONS : Answer the following questions. 
1l. Show that there is no positive integer n for which 
Vn-14 nl is rational. E 
2. Ifd isthe HCF of 56 and 72, find x, y satisfying d= 56x + 72y. 6 


Also, show that x and y are not unique. 


3.  Showthat one and only one out of n,n+ 2 or,n * 4 is divisible 
by 3, where n is any positive integer. 


— 





|» | Mathematics |. 
t S (n) denote the sum of the 
G(n) is the greatest divisor 


If n is a positive integer, le 
positive divisors ofn, including 7, 


GCN) then which of the following is the 
S(n) 


largest H(2010) or H(201 1)? 





of n. If H(n)= 


If P isa Prime number, show that JP is not a rational number. 


Show that any positive odd integer is of the form 6q +1 or 6g 
+ 5, where q is some integer. 


Brief Explanations of ^ 


= 


zi 


Selected Questions — 








7. 
8. 
1 irrational 2 irrational 3 rational 
4 irrational 5. irrational 6. algorithm 
77. lemma 8. 9696 9 6 9. 
10. 22x3x13 1. 182 12." B 
13. terminating 
1. True 2. True 3. True 4. True 
5 False 6. True 7. True 8. False 
9, True 10. False 11. True 12. False " 
13. True 14. True i 
n. 
Lo (AEA [-12-23* 4 + itis a composite number 14. 
(B)—>(s) [7 g.c.d. between 2 and 7 = 1] 
(O—(p [7 2isa prime number] 
(D)(q [7 42 isnota rational number] 


2. (A) > (r, s); (B) > (r, s); (C) > (p; (D) > (9) L 


1. 34132,4100, 11,1 


2. Any number that you would expect to find on the number 
line. It isa number required to label any point on the number 
line. It is a number whose absolute value names the distance 


of any point from 0 ^ 
3. Rational and irrational : 
4 A variable whose values are real numbers. 
5. Only the square roots of the perfect square numbers. 
a ; 
6. Asa fraction $ , where a and b are integers (b + 9). 


All of them. All decimals are rational. That long one is an 
approximation to T. 

They are the numbers of arithmetic: The whole numbers, 
fractions, mixed numbers, and decimals; together with their 
negative images. 


Let /34./2 =r be a rational number. 

> 3+2+2V6 =r? > 2V6 =r” -5 
2 

> J- 


As R.H.S is rational, /6 should be rational which is 
incorrect. 





22338 
H.C.F - 22-4, L.C.M=(12576, 4052) - 1,27, 39, 488 
240, 1024 13. 75cm. 


1.65m-7 165 cm 
Required length = L.C.M of 25 and 165 = S23 em 7 825 m 


SHORT ANSWER QUESTIONS? 


The prime factorisation of 96 and 404 gives: 

96-25 x 3,404 - 22 x 101 
Therefore, the H.C.F of these two integers is 2? = 4. 
Also, L.C.M (96, 404) 


96x404 _ 96x 404 
~ HCF(96,404) — 4 


1134, 81, 1053, 162, 891, 324, 648, 567 
H.C.F of (300, 540, 890) <0 
We have, 336 523 « 3! & 71 
$452lx 38 
H.C.F of (336, 4) - 2! x 31 ag 
L.C.M. of (336, 54) = 24 x 33 x 2 « 3024 





z 9696 
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14. 


E - DL -n 
Let a be any positive in 





teger and b = 2. Then, by Euclid's 
algorithm, a = 2q + r, for some integer q > 0, and r = 0 or 
r= l, because 0 < r<2.S0o,a=2qor2q+1. 

If a is of the form 2q, then a is an even integer. Also, a 
positive integer can be either even or odd. Therefore, any 
positive odd integer is of the form 2q + 1. 


They will meet after 90 min. 


p= 


Let us assume on the contrary that 3 + 245 is rational. Then 
there exist co-primë positive integers a and b such that 





34245 - C. 
b 

= 2d45-5-3 
b 

-3b 
Js =< 

ET 2b 


=  Jsisrational 





; a-3b. ; 
-. a,b areintegers ~. 5 isa rational 
This contradicts the fact that V5 is irrational. So, our 
supposition is incorrect. 


Hence, 3+ 2/5 is an irrational number. 


If possible, let 543. be a rational number. 


So, 543 = p/q where p and q are co-prime integers and 
q* 0 ` 


So, 45 - E. 
5q 


So, R.H.S is a rational number and hence ,/3 is also rational 
which is a contradiction. 

So our supposition is wrong. Hence, 5 is an irrational number 
nis an odd no. > | 

.. The minimum possible value ofn =3 
n(n?-1)=3x8=24 

Hence, n(n? — 1) is divisible by 24 always 

M=3 

Dividend = Divisor x Quotient + Remainder 

Hence, remainder = 5 when same no. is divided by 29. 
Only one integer between 0 and 100 belongs to A. 

There are only 2 prime numbers 5 and 2 between 1 and 100 
which when multiplied will give zero in the end. 

Thus, there will be only one zero at the end of the product of 
given number. 

Every term in the question is either 1 or—1. In order to have 
zero the number of terms must be even. Note that there are 
n number of terms. (since the first term in each product 
varies from x, to x, ). 

So n has to be even. 





dd ont e 


17. 


18. 


19. 


20. 





Let the common remainder be x. Then numbers (34041 — x) 
and (32506 — x) would be completely divisible by n. 

Hence the difference of the numbers (34041 — x) and 
(32506 — x) will also be divisible by n 

or (34041 — x — 32506 + x) = 1535 will also be divisible by n. 


~ Now, using options we find that 1535 is divisible by 307. 


Full name of the bookstore can be read again by taking 


L.C.M ofthe times 2.17. 51 
2'4'8 


= L.C.M of (5, 17, 41) = 3485 = 1742.5 seconds 


H.C.F of (2, 4, 8) 2 
From this we know that remainder for any power of 4 will be 
4 only. 
L.C.M of 6, 5, 7, 10 and 12 = 420 seconds 


= M9 = 7 minutes . 
60 


Therefore, in one hour (60 minutes), then will fall together 


60 
8 times (S. excluding the one at the start. 


H.C.F-22x3? 

L.C.M-2*x35x52x7? 

Ist number = 2? x 34 x 5 

2nd number = 24 x 32 x 52 

observing the above situation, we conclude that the third 
number must be 


x-22?x3!x3x7?22?x35x7? 


Hence, the given number remains 3 as remainder when 
divided by 9, 


LONG ANSWER QUESTIONS: 


1. 


Step 1: Since, 12576 > 4052, we apply the division lemma to 
12576 and 4052, to get 12576 = 4052 x 3+ 420 
Step 2: Since, the remainder 420 ? 0, we apply the division 
lemma to 4052 and 420, to get 4052 = 420 x 9 - 272 
Step 3: We consider the new divisor 420 and the new 
remainder 272, and apply the division lemma to get 
420=272 x 1 +148 
We consider the new divisor 272 and the new remainder 
148, and apply the division lemma to get 
2727 148 x I * 124 
We consider the new divisor 148 and the new remainder 
124, and apply the division lemma to get 
148 = 124 x 1 +24 
We consider the new divisor 124 and the new remainder 24, 
and apply the division lemma to get 
124=24x 5+4 
We consider the new divisor 24 and the new remainder 4, 
and apply the division lemma to get 
24=4x6+0 
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2. 


3. 


4. 


5. 


6. 


The remainder has now become Zero, SO our procedure stops. 


Since, the divisor at this Stage is 4, the H.C.F of 12576 and 


4052 is 4. 
Notice that 4 = H.C.F (24,4) 2 H.C.F (124, 24) 


-H.C.F(148,124)- H.C.F (272, 148) - H.C.F (420,272) 
= H.C.F (4052, 420)=H.C.F (12576, 4052). 


Let us assume, to the contrary, that 5—./3 is rational. 


That is, we can find co-prime a and b (b + 0) such that 


§-V3=2 
b 


Therefore, 5 -— 245 





Rearranging this equation, we get V3=5 - = c = 


. 7 a 
Since a and b are integers, we get 5 "a is rational, and so 


J3 is rational. 


But this contradicts the fact that J3 is irrational. 
This contradiction has arisen because of our incorrect 


assumption that 5— V3 is rational. 


So, we conclude that 5 — NEJ is irrational. 
Now, let us use Euclid’s algorithm to find their H.C.F. 
We have : | 

4207 130x330 

130230x4- 10 

| .30-10x340 

So, the H.C.F of 420 and 130 is 10. | 
Therefore, the sweetseller can make stacks of 10 for both 


. kinds of barfi. 


There is no natural number n for which 4" ends with the 
digit zero. 


Let us assume, to the contrary, that 3/2 is rational. 
That is, we can find co-prime a and b (b #0) such that 


a 
3/2 "US 
a 
Rearranging, we get V2 = 3b 


a . . » 
Since 3, a and b are integers, 3b is rational, and so 4A is 


rational. 
But this contradicts the fact that J/2 is irrational. 


So, we conclude that 342. is irrational. 

We know that any odd positive integer is of the form 
4q + lor, 4q +3 for some integer g. 

So, we have the following cases : 





Case I: When n 2 4q. * | 
[n this case, we have 
n2—1=(4q+ 1)*-1= 169? +8qt1-1 
= 16g* + 8q =8q (4*1 
= n?-lisdivisibleby 8 [.. 8g (2q + 1) is divisible by 8] 
Case II : Whenn =4q +3 
In the case, we have 
n2- | 2 (Aq * 32 - 1 = 16g? + 244 * 9-1 
- 16g? +24q + 8 
= n?—1=8(2q*+3q+1)=8 (29+ 1) (q* 1) 
= nê- l is divisible by 8 
[.. 8(2q + 1) (q+ 1) is divisible by 8] 
Hence, n?— 1 is divisible by 8. 
Let us first find the H.C.F of 210 and 55. 
Applying Euclid's division lemma on 210 and 55, we get 
210=55*3+45 . | | u (1) 
Since, the remainder 45 # 0. So, we now apply division lemma 
on the divisor 55 and the remainder 45 to get 
55-45x1-10 | | |  . (ii) 
We consider the divisor 45 and the remainder 10 and apply 
division lemma to get 
45=4x10+5 
We consider the divisor 10 and the remainder 5 and apply 
division lemma to get 
tt et: a | Sr o sae uS] (iv) 
We observe that the remainder at this stage is zero. So, the 
last divisor i.e., 5 is the H.C.F of 210 and 55. 
5=210x5+55y 





55 


Given integers are 81 and 237 such that 81 < 237. 
Applying division lemma to 81 and 237, we get 
237=81*2+75 (i) 


Since, the remainder 75 # 0. So, consider the divisor 81 and 

the remainder 75 and apply division lemma to get 
Sl=753xI1+6" UU e (ii) 

We consider the new divisor 75 and the new remainder 6 

and apply division lemma to get 

JS*"6x1243  « . . (iii) 

We consider the new divisor 6 and the new remainder 3 and 

apply division lemma to get 

623x240  . . |  , | .. (iv) 

The remainder at this stage is zero. So, the divisor at this 

stage or the remainder at the earlier stage i.e. , 3 is the H.C.F 

of 81 and 237. 


To represent the H.C.F as a linear combination of the given 
two numbers, we start from the last but one step and 
successively eliminate the previous remainders as follows: 
From (iii), we have 

3275-6x12 
=> 3-275-(81-75x1)x12 


Substituting 6 -81—75x | 
obtained from (ii) 
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=> 3=75-12x81+12x75 


=> 3-13x75-12x81 Exercise 2 
c , 
[ieunes] 














obtained from (i) 1. (a) 2. (a) 
256 . ' o5 
= 3-13x Q37- 81x2)-12x8I 3. (a) When2-^?is divided by 17 then, 
= 3-13x237-26x81—-12x81 a" LU) 
= 3-213x237-38x81 ^24 Qu) 
= 3-2237x-8ly, wherex - 13 and y - -38. : 
^ j NE _ By remainder theorem when f (x) is divided by x + a the 
9. Let us assume on the contrary that V2 -- 5 is rational remainder = f (— a) 
number. Then, there exist co-prime positive integers a and b Here f(a) = (2?) andx =24 anda=1 
such that ; 
s " Remainder =f(-1)= (-1)4=1 
V2 +5 = b 4. (c) Largest numberis 67. 
zi Ie BaB 5. (d) Nwill be an odd number because N is sum of one even 


number (2) and 13985 odd numbers. 
Hence, N will not be divisible by even number. 


= ERE j -(V5y? [Squaring both sides] . (a) 








6. 
7. (b) Divisior =r, +r,—r;=35+30-—20=45 
a? -3p? E 8. (c) Usetest J 11 after putting y = 5 
>?  2ab * —. 134-1. 133 
^ UD RICE 
‘ I 990 -990 
=> 2 isarational number 
10. (d) TheL.C.M of 16, 20 and 24 is 240. The least multiple of 
a? —3pg 240 that is a perfect square is 3600 and also we can 
a,bareintegers `. 25b isrational easily eliminate choice (1) and (3) since they are not 
e perfect number. 
1l. (b) 


This contradicts the fact that /2 is irrational. So, our 


— 12. (d) Outofnandn +2, one is divisible by 2 and the other 
assumption is wrong. 


by 4, hence n (n + 2) is divisible by 8. Also n, n + 1, n 


His Ja Js Xi seed: 2 are three conseceutive numbers, hence one of them 
is divisible by 3. Hence n (n+ 1) (n-- 2) must be divisible 
te; Ulis deni (75) 2 Thin anb digits (748 by 24. This will be true for any even number n. 
13. (a) Thenumberis short by 10 for complete division by 15, 
i.e., 77? will be 1. Hence, units digit in 25 or 35. . 


14. (c) (-)"-[C1?p"^-1 
For (-1)"+ (-1)"=0, (-1)"=-1 
Again, units digit in (3)* =1 FO Sar he Gets iin 
Hence, 3!3 — 310 is divisible by 2, 3 and 13 
16. (d) Sum is 888 = unit's digit should add up to 8. This is 


(7? =1K7x7x7 =3 


Therefore, units digit in the expansion of 


(34 y" m (3)68 - possible only for D option as “3” + “5” = "8". 
ENS 17. (a) Ondividingthe given number 345670 by 6, we get 4 as 
= Units digit in the expansion of the remainder. ` 
(37!) 21x3x3x32 7 So, 2 must be added to the given number. 
18. (d) , 
and units digit in the expanison of (1 p 3) zl 19. (c) L.C.M x H.C.F = First number x second number 


Hence, units digit in the expansion of 36x2 
^ Hence, required number = 





-4. 
75x37 x115 2 3x7x121 


20. (c) 21. (a) 
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Passage’? 


l. (b.d) Product of two co-prime numbers is equal to their LCM. 5 15 25 _ L.C.M. of numerators 
- So, LCM- 117 I. (d) L.C.M. of 155, and 8  H.C.F. of denominators 


2. (a.b,c.d) 


3. (a, b)In the product of (274 x 243 x 131) 
Unit digit will be 2 


L.C.M. of 5, 15 and 25 is 75. 
H.C.F. of 16,24 and 8 is 8. 











| 75 
Ten’s digit will be 4 The HCF of the given fractions = * 
So the numbers are 24 or 42. l ..  H.C.F. of numerators 
F (b,c,d) 1. (c) H.C.F ofthe fractions = L.C.M. of denominators 
. LI . ^ 95 , 
(a,b) gr digit in (77) l H.C.F. of 2, 6 and 8 is 2. 
- Unit digit in [(7*? x 73] L.C.M. of 5, 25 and 35 is 175. 
= Unit digit in 7? (as unit digit in 74= 1) 2 
— Unit digit Fw Thus, the H.C.F. of the given fractions — 175 
Unitdigitin3?* = Unit digit in (34)4 x 3? 
i EP s (a) H.C.F. of given fraction is 
[as unit digit 3* = 1] 
— Unit digit is 9 _ H.CF. of 8, 12, 32 " 4 
So unit digit in (79> — 358) L.C.M. of 21,35,7 105 
= Unit digit in (343 — 9) 
= Unit digit in 334 - 4 1 (a) R ; 
Unit digit in (795 +358) = Unit dieit in (343 + . a eason 1S correct. 
ELNA i - B me "ir ‘Since the factors of the denominator 3125 is of the 
= Unit digit in 352 - 2 form 2? x 55 
So the product is 4 x 2- 8 l 
13 
6. (a,b,c) l s 3125 is a terminating decimal .. (a) is true. 
7. (a, b,d) Given equation is 
4P8+8Q3+7R8=2079 Since assertion follows from reason .'. (a) holds. 
Sumofunitdigitsin(4P8--8Q3-7R8)is19,so1wi] ^ ©) Reason is clearly true 
carry to ten's. 3412345 682469 682469 
A 34.12345 = = ——_ = ———_ 
Oo Bin34.12545— 100000 20000 93x54 
4P9 Its denominator is of the form 2” x 5” 
8 Q3 tpm 
7R8 ' non - negative integers 
2079 "assertion is true. Since reason gives assertion 
ST*P-Qt*-R-17 ^ (a) holds. 
Also 0+9+7=16 3. (d) Here reason is true [standard result] 
Hence maximum value of Q=9 | 
au 3072 
ax Assertion is false. *- "6 =192 +162 .. (d) holds 
& (abd) 7t4,715, <> ! 
4. (c) Here reason is not true. -. /4 — £2, which is not an 
7. 68 irrational number. 
ae d a <5 ^ reason holds. Clearly, assertion is false .". (c) holds. 
5. (a) 6. (b) 7. (a) 
1,8 3342 65.; MULTIPLE MATCHING QUESTIONS : 


4 33 R 1m 
l. (A) > (t, s); (B) > (p, s); (C) > (q, u); (D) — (r,s) 


1] 133 
IDE — SUBJECTIVE QUESTIONS : 
"We assume that there is a positive integer n for which 
Passage-l Vn-1+ n1 is rational, and equal to js where a and b 
I. (5 2. (b) are positive integers. 
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a 
So, Jn-14- nl TU. AI) 
b l 
a Vn-1+Jn+1’ 
Rationalising RHS by multiplying N, and D, by 
(Vn-1- n1), we get 
b _ dn-I-Xn-*l 


a ~2 


bd vn+1-Vn-1 = 
or, 7 = aor MCN : n+] “Jams = — > D 


Adding equation (1) and (2), we get 


=> 


a? +2b* 3 
22b (3) 
Subtracting (2) from (1), we get, 





=> Vn+1> 


a Lr 


=> Jn = ee "ENT (4) 


From (3) and (4), we have Vn +1 and 4/n—1 are both ratio- 
nal as a and b are both positive integer. 


This is possible only when both n + 1 and n — 1 are perfect 
squares of some positive integer n. : 
(n — 1) and (n+ 1) differ by 2. But two perfect squares never 
differ by 2, hence (n — 1) and (n + 1) both cannot be perfect 
square. So, there is no positive number n for which 


In -14- 4n-1 isarational number. 


Applying Euclid $ division lemma to 56 and 72, we get 

72=56* 1+ 16 ... (i) 
Since the remainder 16 + 0, So, we consider the divisor 56 
and the remainder 16 and apply division lemma to get 


56=16x3+8 | „ (ii) 
We consider the divisor 16 and the remainder 8 and apply 
division lemma to get 

1628x240 ... (iii) 


We observe that the remainder at this stage is zero. 
Therefore, last divisor, i.e., 8 is the HCF of 56 and 72. 

From (ii), we get 8 = 56-16 x 3 

=> 8-56-(72-56x1)x3 28-56- 3x72 56x3 
=> 8=56x4+(-3)x72 

On comparing with the given equation, d = 56x + 72y, we get 
x=4andy=-3. ! 

Now, 8 = 56 x 4 + (-3) x 72 

=> 8-256x4-4(-3)x72-56x 72+ 56x72 

=> 8=56x4-5672+(-3)* 72*56x 72 

= 8-56x(-68)*72x53 

Clearly, x 7 — 68 and y = 53. 

Hence, x and y are not unique. 


Re ial "M is XN Med T 
Wie 


s ifa 
, nea het 


3. 


ARD THE: TUAE 29 
We w— "^ any Pam "v is ofthe form xg or, 33 +1 
or, 3q * 2 for some non-negative integer q. 
So, we have following cases : 
Casel: When n=3q 
In this case, we have 
n 734, which is divisible by 3 
Now, n=3q = n +2=3q+2 = n +2 leaves remainder 
2 when divided by 3 
= n +2 is not divisible by 3. 
Again, n 73g 2 n +4=3q+4=3(q+1)+1= n + 4 leaves 
remainder 1, when divided by 3 
= n *4is not divisible by 3. 
Thus, n is divisible by 3 but n + 2 and n + 4 are not divisible 
by3. , 
CaseII: When n=3q+1 
In this case, we have n=3q + | 
= n leaves remainder | when divided by 3 > 7 is not. 
divisible by 3. 
Now, n=3q+1 
—n-t2-(34*1)*223(q*1)— n +2 is divisible by 3. 
Again,n=3q+1 
=> n+4=3¢+1+4=3¢+5=3(¢+1)+2 
= n +4 leaves remainder 2 when divided by 3 
= n +4 is not divisible by 3. 
Thus, n + 2 is divisible by 3 but n and n + e are not divisible 
by 3. 
Case lll: When n =3q +2 
In this case, we have n = 3q +2 
=> n leaves remainder 2 when divided by 3 . 
= n is not divisible by 3. 
Now, n=3q+2 
= n+2=39¢+2+2=3(¢+1)+1 
= n +2 leaves remainder | when divided by 3 
= n +2 isnot divisible by 3. 
Again, n 2 3q +2 
nt4-23q*2*4-3(q*2)— n +4is divisible by 3. 
Thus, n + 4 is divisible by 3 but n and n + 2 are not divisible 
by 3. 
Let the positive divisors ofn be 1, a, b,c, ........ and n itself. 
Let S(n) = sum of positive divisors of n, including n. 
mi aa aa aa etspaes *n. 
= greatest divisor of n = n (itself) 


G(n) _ n 
S(n) l+tatb+cr...... +n 


Now, For H(n) to be largest, l+a+b+c....... +n should be 
minimum. In this series 1 and n can never be removed so if 
we ignore a, b, c, ..... and soa * b * c * .... Hence, we get the 
minimum value of S(n) as 1 * n. 


Hence, | + (n) is maximum when n is a prime number because 
it has only two positive divisors 1 and n. 


Now we have given two values 2010 and 201 1 ofn, of which 
only 2011 is prime. Hence H(201 1) is the largest. 





ses te 
da as iid 


and G (n) 





Given: H (n) = 
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a 
Then i (1) 


a,be I, b#0 and(a,b)=1 


Squaring, 


=> qi-pp Diem wet 
Now, P is a factor of R.H.S of (2) 
P is a factor of L.H.S of (2) 


let a= Pk, where ke J 
P K? = a? , 
P? K?=Pb?} = b= PK .. (3) 
Now P isa factor of R.H.S of (3) 
=  Pisafactoris L.H.S of (3) 
P/b? => Plb. 5 
+. P is a factor of boths d & b which is contradiction that 
(a, b) - 1. | 
-. our assumption is wrong. . 


Hence „/P is not a rational number. 
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Let a be any positive integer and b = 6 
Then by Euclid's algorithem, a — bq*r, O<r<b 
We have a — 6q +r ..:(1) 0<r<6 
From (1), forr=0, a=6q 
forr=1; 6=6q+1 l 
forr=2, a=6q+2 
forr=3, a=6q+3 
forr=4, a=6q+4 
forr=5, a=6q+5 
Since 6g is divisible by 2, 
6q is even. 
6q + 1 is not divisible by 2 
6q * 2 is divisible by 2 
` 6q+2 is even. 
6q + 3 is not divisible by 2. 
6q + 4 is divisible by 2. 
~ 6q¢+4 is even. 
6q + 5 is not divisible by 2 


So, we see that 6g, 6q + 2, 6q +4 are even. Since the number 
which are not divisible by 2 are odd integer. 


^ 69+1, 6043, 695 are odd integer. Hence any positive 


odd integer is ofthe form 6q + 1, or 6q + 3, or 6g +5, where q 


JP isairrational number. IS Some integer. 
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; "S earlier classes, we have studied little about polynomials. Let us first review some e basic concepts and then we will learn about 


; geometrical meaning of the zeroes of the polynomials and relation between’ zeroes and coefficient of USD eg el 


~ 


| An algebraic expression f (x) of the formf (x) = a + a,x : cs Tet a x5 Where dg, a, Ay, EL. „aare real numbers and all the 


_ indices of variable x are non-negative integers, is called a buius in variable x and the highest indices 1 is called the degree 


of the polynomial, if a, 0. Here, dos, ak ees e and a,x" are called the terms of the polynomial and dy, 4, a,........a, are called 


| various coefficients of the polynomial f(x). A SEN in x is said to be in standard form when the terms are written either in 


increasing order or in decreasing order of the indices of x in various terms. 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


—— À—— Á á— — n —À M A ty 





- o 
PO oor mmm J 


RE CREE - | E77 | Mathemarics | 
| CENE Liu ueni i... SS a he SS eS ee a : 
STANDARD FORM OF A POLYNOMIAL : 

yeas 


Hence, ag + ax + a4x^ + 
polynomial in variable x. 





— * ay" or ax! a, xl a, art? ees a,x? + a,x + dg are standard forms of the same 


A symbol which takes various numerical values is known as a variable. 
Terms having same variable with same indices are called like terms, otherwise they are called unlike terms. 


Here, BQ» Als 05, ess. > à, are real numbers. But if ap, a}, a>, „a, are all integers then the above polynomial is said to be a 
polynomial over integers. : š 


If a, + 0, then degree of the above polynomial is n. 


Ifa polynomial involves two or more variables, then the sum of the powers of all the variables in each term is taken up and the Highest 
sum so obtained is the degree of the polynomial. 

Examples : 

(i) 6x?—5x4+2x+3isa polynomial of degree 7. 


ii /2 : i j "WWE 
(ii) 2+ Sx? - 7x? is an expression but not a polynomial , since it contains a term in which power of x is 3/2, which is not a non- 
negative integer. 


eee t G 


(iii) 3xy*-4 x y +5y3 is an expression but nota polynomial, as it contains two variables and a term in which the sum of the powers 


"uu e 
of the variables is PL which is not a non-negative integer. 


(iv) In -9)?, the —9 is the numerical coefficient of y; y is the variable and 2 is the index of y. 
(v) 5a?,—7a? and J/7 a? are like terms. | 
(vi) 6x2, — 8y? and — 4 ab are unlike terms. 


DIFFERENT TYPES OF POLYNOMIALS : 


(A) There are some important types of polynomials based on. degrees. These are listed below : 


(i) Linear polynomials : A polynomial of degree one is called a linear polynomial. The general formula of linear polynomial is 
ax + b, where a and b are any real constant and a + 0. 


Example : 3 + 5x is a linear polynomial. 
(ii) Quadratic polynomials : A polynomial of degree two is called a quadratic polynomial. The general form of quadratic polynomial 
is ax? + bx +c, where a #0. 
Example : 2y? + 3y - 1 is a quadratic polynomial. 
(iii) Cubic polynomials : A polynomial of degree three is called a cubic polynomial. The general form ofa cubic polynomial is 
ax) + bx? * cx +d, where a # 0. 
Example : 6x3 — 5x? * 2x + 1 isa cubic polynomial. 
(ivy Biquadratic polynomials : A polynomial of degree four is called a biquadratic polynomial. The general form of a biquadratic 
polynomial is ax*-- bx? + cx? + dx + e where a #0. 
A polynomial of degree five or more than five does not have any particular name. Such a polynomial is usually called a 
polynomial of degree five or six or ....... , etc. 
(V) Zero degree polynomial : 
Any non-zero number is regarded as a polynomial of degree zero or zero degree polynomial. 
For example, f(x) = a, where a + 0 is a zero degree polynomial, since we can write f(x) = a as f (x) = av, 
(vi) Zero polynomial : | 
A polynomial whose coefficient are all zeros is called a zero polynomial i.e., f(x) = 0 but we cannot talk about the degree ofa zero 
polynomial. 
(B) Names of the polynomials are also based on number of terms. These are as follows : 
(i)  Monomial: A polynomial is said to be a monomial if it has only one term, 
Example : 3x*, 5x?, 10x are monomials. 
(ii) Binomial : A polynomial is said to be a binomial if it contains two terms. 
Example : (2x? + 5), (3x3 - 7), (6x + 8x) are binomials. 
(iii) Trinomials : A polynomial is said to be a trinomial if it contains three terms, 





Example: 3 ~8x+5 ; J7x'9 +8x4 =3x*, 5—7x- 8x? are trinomials. 


No specific name is given to those polynomials which have more than three terms. 
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Which of the following functions are polynomials ? 


| 4 
(a) Sx? - 3x 4 9 (ii) ;* 5x43 =I 


Both are polynomials. 


Write down the power of the following polynomials. 
(a) 3x * 5 (b) 32 - 5; 9i, (c) 2 - y? - y? + 2? 


(a) The highest power term is 3x and its exponent is 1. 
* degree of polynomial 3x * 5 = 1 
(b) The highest power term is 9/* and its exponent is 4. So, degree of the given polynomial is 4. 
(c) The highest power of the variable is 8. So, the degree of the polynomial is 8. TENE ion E 


Write the following polynomial in standard form : 
x$ 234^ eise +7x +4 


The given polynomial in standard form : 


x87 -ax* +i tN2x 4 


VALUE OF A POLYNOMIAL : 


The value of a. polynomial f(x) at x = œ is obtained by substituting x = o in the giver polynomial and is denoted by f(a). 
Consider the polynomial : p(x)25» -2x'*3x-2 
If we replace x by | everywhere in p(x), we get 
p(1) 75x (03 -2x (02 +3 x (1)-2 
=5-2+3-2=4 
So, we say that the value of p(x) at x = 1 is 4. 


ZERO(ES)/ ROOT(S) OF POLYNOMIALS : 


x= r is a root or zero ofa polynomial, P(x), if P(r) 7 0. 

In other words, x = r is a root or zero of a polynomial if it is a solution to the equation P(x) 7 0 

The process of finding the zeros of P(x) is nothing more than solving the equation P(x) = 0 

Let's first find the zeroes for P(x) = x? + 2x — 15. To do this we simply solve the following equation. 
x!*2x-15502 (x*5)(x-3)*0 2 x=-5,x=3 

So, this second degree polynomial has two zeroes or roots -5 and 3. 


EuERaOoN-0y——————————————————— 


If x= $ is a root of the polynomial f (x)= 6° - 11x? + kx — 20 then find the value of k. 
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S (x) = 6x3 -11x2 + x 20 


4| (4) (4, (4 
S15 F63 | -H3 | +41 = |-20=0 2 6,65 4,16, 4k 20-9 5, 128-176 + 12k- 180-0 
À : 3 77 9 3 
= 12k+128-356=0 = 12k=228 = k- 19 


Ifx=2 ut x 7 0 are roots of the polynomials f (x) = 2x3 - 5x? + ax +b. Find the values of a and b. 





Since, 2 is a root, therefore 

f(2)= 2Q-5Qy *a()*b-0. 

= 16-20+2a+b=0 5 2a+b=4 
f(0)=2 (0) —5 (0)? +a(0) + b=0 

=> b=0 = 2a=4 => a=2,b=0 


GEOMETRICAL MEANING OF THE ZERO(ES) OF A POLYNOMIAL : 
ereda a A eed ec nae ee ee 


Zero(es) of a polynomial is/are the x-coordinate of the point(s) where the graph of Y = f(x) intersects the X-axis. 


GRAPHS OF POLYNOMIALS : 


In geometrical or in graphical language the graph of a polynomial f(x) is a smooth free hand curve passing through points (x,, y4), 

(X5, 2), (3; 3), --..—..—- etc., where y,, y», ys, ......... are the values ofthe polynomial f(x) at x, , x», X3, ........ respectively. In order to 

draw the graph ofa polynomial f(x), we may follow the following alogrithm. " 
Algorithm to draw the graph of the polynomials : y 

Step 1 : Find the values y,, y», ........ h PE of polynomial f(x) at x,, x», ....... dE daar oe and prepare a table that gives values of y 


or f(x) for various values of x. 
Lew ESL I 
ef [nz Sead x £62 | [i FG) e = PG 


Step 2 : Plot these points (x1, y1), (x2. Vz)» (33; Y), esse | sy VN on rectangular coordinate system. In plotting these points 
you may use different scales on the X and Y-axis. 
Step 3 : Draw a free hand smooth curve passing through the points plotted in step II to get the graph of the polyncmial f(x). 









GRAPH ON A LINEAR POLYNOMIAL : 
o aS EOE SS 


Consider a linear polynomial f(x) = ax + b, a # 0. In class IX we have studied that the graph of y =ax +b isa straight line. That 
is why f(x) = ax + b is called a linear polynomial. Since two points determine a straight line, so only two points need to plotted to 


i b 
draw the line y = ax + b. The line represented by y = ax + b crosses the X-axis at exactly one point, namely (^20 ) 
a 


YGLUSTRATION 


Draw the — of the polynomial f(x) = 2x — 5. Also find its zero. 





- y= ies 
The following table list the values of y corresponding to different values of x. 


APEERE 
| 
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B EN 


The points 4 (1, 23) and B (4, 3) are plotted on vem graph paper on a p scale. A line i is s drawn p passing an these points 
to obtain the graphs of the given polynomial. 





— 5 Ex 2 
The line intersects the X-axis at x — 5 Hence, zero or root of the given polynomial is Pi 


GRAPH OF A QUADRATIC POLYNOMIAL : 


Let a, b, c be real numbers and a #0 , Then the f(x) = ax? + bx + c is known as quadratic polynomial in x. Graph of a quadratic 
polynomial is always a parabola. 


EN b —— —ÉÀupm P PE tt 


Draw the graph of the polynomial f(x) = ;? 2x - 8. Also find its zeroes. 





Let y 2x? -2x - 8 
The following table gives the values of y or f(x) for various values of x. 


3 BpPppBpmBBDBBSE 
w eaea 


Let us now plot the points (— 4, 16), (-3, 7), (-2, 0), (-1, -5), (0, -8), (1, -9), (2, -8), (3, -5), (4, 0), (5, 7) and (6, 16) on a graph paper 
and draw a smooth free hand curve passing through these points. The curve thus obtained represents the graph of the polynomial 


f(x) =x? - 2x - 8. Which is a parabola. 
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Y 
| | 18 | 
(4,16) —]-1- 16 m (6,16) 
| 1.14 
| -te 2 
, x* —2x —8 
| im t | 
| -M E ! 
A s LLLIT-ECIB LC 
ELE Ean judi I (557) 
ig FTN 1-6 m Se 
| ^l Nettie 
j f y 3 l ‘| l | j í } t 
: j i f | " | " | ec fi -Ai ; “1 e ! r^ j ety T mE v SS Se ery oE id 
4 bh -- | | / | | X 





Lj lt Lag tl. (,59)-3-: 


The parabola intersects the X-axis at x =—2 and 4. Hence, zeroes or roots of the polynomial are -2 and 4 


(ecUsTRATION:—C)—@—i@@ i ——_—_ ——s— 


Draw the graphs of the quadratic polynomial f(x) = 3 — 2x — x2. Also find its zeroes. 





Let y= f(x) or y=3=2x—-x* 
Let us list a few values of y = 3 — 2x -x? corresponding to a few values of x as follows : 


ee Oe 3 
rescue asl bs [4 s] ss 


Thus, the following points lie on the graph of polynomial y -3—2x- x2. 
(75, 12), (-4, —5), (3, 0), (72, 3), (-1, 4), (0, 3), (1, 0), (2, -5), and 3, - 12) 


Let us plot these Jim on a graph paper and draw a smooth free hand curve 
of y = 3 - 2x - x?. The curve thus obtained is a parabola. 















passing through these points to obtain the graph 
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GRAPHS OF A CUBIC POLYNOMIAL : 


A cubic polynomial is a function of the form y = =a * bx? * cx * d 


where a +0 , and a, b, c and d are real constants. 
If a > 0, then graph of a cubic function looks similar to one of the pra in Figures (i), (ii) and (iii). 





fig. (i) | [ fig. (ii) fig. (iii) 


If a « 0, then graph of the cubic function looks similar to one of the graphs in Figures (iv), (v) and (vi). 
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* (iv) ; fig. (v) | fig. (vi) 
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The values of y for few values of x are listed in the following table : 
3 [2 [u[e[1]z[3 
[o | 3 [o]-3]o]is. 
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Y 
Since the graph of the given polynomial intersects X-axis at x ^ 2, 0 and 2. Therefore, zeroes of the given cubic polynomial are 


-2,0sd2. | n ———————— mes 
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RELATIONSHIP BETWEEN ZERO(ES] AND COEFFICIENT OF A POLYNOMIAL : 


(a) Zero ofa linear polynomial ax + b, is x = ee 
a 


(b) If quadratic polynomial ax? + bx + c = k (x — ot) (x — B), where k is any real constant; then ot and f) are zeroes of quadratic polynomial 
ax? *bx*c 


where a, b, c e R anda «0. 


b 

a+B=—--, 

a 
coefficient of x C 
i.e., sum of zeroes =- ——— — — And o f-— 
coefficient of x a 


- constant term 
i.e., Product of zeroes = 


coefficient of x? 


(c) Ifcubic polynomial ax? + bx? + cx + d = k (x — a) (x — B) (x — y) where k is any real constant, then a, B and yare zeroes of cubic 
polynomial 


o bx? + ex + d where a, b,c,deRandaz0 


b c d 
a+Bty=-~, aB+By+ya=— and oBy= -F 


COMPLEX CONJUGATE THEOREM : 





If P(x) is a polynomial function with real coefficients, and a + b isa solution of the equation P(x) = 0, then a - b is also a solution. 


BASIC OPERATIONS WITH POLYNOMIALS : 


Sum and Difference of two Polynomials : 


The sum and difference of two polynomials can be found by grouping like power terms, taking the variable with same index 
common if any and then taking algebraic sum of the coefficients of like terms. 


Add: ue — 5a? 46a —3), (2-- 8a? —3a?), (9a —3a? 4 2a? - a^), (1-2a - 3a?) 








(4a? — Sa? 6a — 3) + (2 + 8a? — 3a?) + (9a - 3a? +20? +a’) 

- a^ + (4d? — 3a? + 2a! — 3a?) + (-5a? + 8a? — 3a?) + (6a + 9a -2a) + (-3 - 2 1) 
=a4+(4-3+2-3)a? + (-5+8-3)a*+(6+9-2)a 

- q^ + 13a 

<». Required sum = a^ + 13a 


If p(y) = y -3y* +2y? +6 and q (y) 2 y5- y! +2y? + y—6, find p(y) + q) and p(y) - q0). 


SOLUTION: | 
pOo)*«qQ) = 0% -34 +2y*+ 6) + 95 -) +2y* + y- 6) 
ary -3 - y * (2*2) +y+ (6-6) 
ay r3 - y ay ty 
po)-40) na ane atm ç er- 6) 
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1 40 ]j E SN Po c PONE ney tye 
Fats Jul. ven og ah lp gst ogee 
Multiplication of Monomials : n2. . 
Product of monomials = (Product of their numerical coefficients) x (Product of their variable parts) 
Multiplication of Two Polynomials : 


Multiply each term of the multiplicand by each term of the multiplier and take the algebraic sum of these products. 






Find the product of (x + 3) and (x + 4x+ 5). 


(x3) (2 +4x+5) =x (x? Axe 5) 3 (244745), 
=x? 4 e 5x 3x2 4 12x 4 15 
=x (4*3) -(5412y 15 
- 73517415 


Multiply Si Ple T R and q (t) 2 B +27 4 7. 
Also, find the degree of P (t). q (t). a ™ 


P(x).q(x) =(A-68 +51-8)(8 +22 +7) 
=A (8 +2P+7)-68 (B +22+7)+5¢(8+22+7)-8(8+22+7) 
= 17+ 25+ 7/5 65— 125 2428 +54 + 108 4 35st - 8B — 1622 — 56 
= 17 + (216—616 — 615) - 126 + (7 +5) + (428 + 10° —89)— 162 + 35t— 56 
7107 —4(6— 1254 124-408 — 162 35(— 56 
The highest power term is /?, and its exponent is 7. 


Division of Polynomials : 
On dividing a polynomial p (x) by a polynomial d (x), let the quotient be g (x) and the remainder be r(x), then 
p (x) 7 d (x) . q (x) + r (x), where either r (x) = 0 or deg. r (x) < deg.d (x) | 
Here , Dividend =p (x), Divisor = d (x), Quotient = q (x) and Remainder =r (x). 
Division algorithm of a polynomial by a polynomial : 
Step 1 : Arrange the terms of the dividend and the divisor in descending order of their degrees. 
. Step 2 : Divide the first term of the dividend by the first term of the divisor to obtain the first term of the quotient, 


Step 3 : Multiply all the terms of the divisor by the first term of the quotient and subtract the result fro ivi 
Step 4 : Consider the remainder as new dividend and proceed as before. m the dividend. 


Step 5 : Repeat this process till we obtain a remainder which is either 0 or a polynomial of degree less than that of the divisor. 


Divide x? +x?-2x-30 by x-3 


NC Jx? +x? 2x-30 (à 4x +10 


i-a 
- » 


4x -2x-30 
4x - 12x 
+ 


10x - 30 
10x — 30 
+ 


x 


s. (8 +x2-2x-30) (x73) 2x? 4x 10 
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Divide : (15x2—32)2 + 3&xy) by (3x-2y) 


Arranging the terms of the dividend and the divisor in descending order of powers of x and-then dividing, we get 


3x—2y J Sx 638 - 327 ( Se + 16> 
15x7-10xp |^ -— 
= c4 
48xy - ee 


48xy -32 


x 


s (1532-32)? + 3&xy) + (3x-2y) = 5x  16y 


Find the remainder obtained on dividingx? +3 by x+1. > ` = 


3 2%: 
xX FF 





Hence, remainder = 2 CS 2 





Find all the zero(es) of 2x4 —3:3—3x? * 6x —2, if you know that two of its zero(es) are 42 and- 4. 


Two zeroes are ,/2 and — ./2 
Now, ( x - /2 2),(x+ J2)=x?-2, isa factor of the given A po 
Now, we divide the given polynomial m 3-2 





2x? -3x 1 
x^ 2 2x1 -33 - 333 e 6x-2 TP a udin EE ud 
4 (First term of quotient is —— = 2x^) 
2x —4x x? 
—3x°+x74+6x-2 € 3 
-3x +6x. . (Second term of quotient is E =—3x) 
+ - . x 
2 =, x? 
2 (Third term of quotient is — = 1) 
M. x? 
- * 
0 


So, 23-339 -3x + 6x-2=(x?-2 We oun -3x* 1). 
Now, by splitting —3x, we factorise 2x^ — 3x + | as (2x - 1) (x - 1). 


. . . — l 
So, the remaining two zero(es) are given by x = 2 and x= 1. Therefore, the zero(es) of the given polynomial are V2,- V2 5 and 1. 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





gomme tmn momo Bm. "O^ 


undi s 
Le f a -M e, n G ~~ ese? -n » > 


Lofe)-x-1x-3. Find the roots off) and sketch the graph of) Jt). — ense am ms 
So. — x/-2x-3- (x 1) (x- 3). HN 


Therefore, the roots are —] and 3. 
m —— Y 


— Re —H—— 
nd Sud ae 2. 
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The graph intersects the X-axis at x ^ —1 and 3. 
-fzx -10x +25. Find the roots of f(x), and sketch the graph of y=flx). — ANUS rye AI ME 
OE n LLL LET on De DIC. - 


Sol.  x?-10x-425-(x-S5)(x—5) - (x — S. The "two" roots are 5, 5. 
5 is called a double root. At a double root, the graph does not cross the x-axis. It just touches it. 








X'; | 
X 
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L1 31 4 LILIDLITITTTS 
v A. | — -— 
A double root occurs when the quadratic is a perfect square trinomial: x2 +2ax + a: 


that is, whe I: 
(x +a)’. n it is the square of a binomia 
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How many real roots, i.e., roots that are real numbers, has the parabola of each graph ? 





(c) 
(b) 





Sol. Graph (a) has two real roots. It has two x-intercepts (i.e., the graph intersects the X-axis at two different points) 
Graph (b) has no real roots. It has no x-intercepts. Both roots are complex. 
Graph (c) has two real roots. But they are a double root. 


4... Inspect the following graph to solve this equation:x°—4x-5=0... 0 0, 00 


We 


Y 7 v ae 





Sol The quadratic will have the value 0 atx =—1 and 5. 


ae 


Sol. Recall the identity a? — b? = (a — b)(a + b). Using it, we can write: 
oa (- (ee 
So, the value of x? — 3 is zero when x = B orx=- 3 


Therefore, the zeroes of x? — 3 are V3 and- 4/3 
— (Coefficient of x 

Now, sum of zeroes = 453-4320 - ERR 
Coefficient of x* 


-3 Constant term 
Product of zeroes = 3 -V3 TES, o a epe, there ca 
a | I l Coefficient of x? 
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eae 


Sol. We first arrange the terms of the dividend and the divisor in the decreasing order of their degrees. Recall that arranging the 


terms in this order is called writing the polynomials in standard form. In this example, the dividend is already in standard form, 


and the divisor, in standard form, is x2 + 2x + 1. 


| 3x-5- 
x? t£2x41]33 +x? 42x45 


3x3 + 6x? - 3x 


Sx  — x +5 
-5x^-10x-5 
+ + + 

|^ — — 9x«10 


w Step 1 : To obtain the first term of the quotient, divide the highest degree term of the dividend (i.e. , 3X) by the highest degree 
. ferm of the divisor (i.e., x”). The quotient is 3x. Carry out the division process. The remainder is — 5x? — x + 5. 
T Step 2 : Now, to obtain the second term of the quotient, divide the highest degree term of the new dividend (i.e., —5x?) by the 
highest degree term of the divisor (i.e., x”). This gives —5. Again carry out the division process. 
_ Step 3: The remainder is 9x + 10. Now, the degree of 9x + 10 is less than the degree of the divisor x? + 2x * 1. So, we cannot 
continue the division further. 
So, the quotient is 3x — 5 and the remainder is 9x + 10. Also, 
(x7 2x 1) x (àx- 5)* (9x + 10) 2 33 + 6x7 + 3x- 533 - 10x-5+9x+ 10= 3x) ex + 2x45 


-9 MM: for Me TM Pe EMO IGOR RA ENT a te PS prm atm Dim LAE edi dd ITANA em rete merta cee = ———— mend 
: num = * s 3 "^ 
21] » 


7. Showthax-2isarotof2Ó tXi. 74-6 (0100007 000 
Sol p(x) =2x° +x°-7x-6 

p(2)-2(Q2y + (2)°-7 (2)-6= 16+ 4—14-6=0 

Hence x = 2 is a root of p (x). 
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8. oat x OE isa root of the ponent f Q- 6 ne + pS m then find the value of k. 


Ary, XQ 
NR SES DEFA ess KU AV. es ri ls "e et Pratt ae VEN p 





Sol. f(x) = 6x° — 11x? + kx-20 


SG 


64 ..16 4k 
6-2 -iLo————202l 
e 27 9 3 
=> 128—176 + 12k—180=0 . 
Á 12k+128-356=0 = 12k=228 = k=19 


TAS MEO mnm m OF m? 


y^ ax x-1and Vi N p 'areroots of the polynomials (x) e 2i Sx? + ax +b, Find the values of a and ^ 


ao aie t "Dare 
Sol. _f(2)=2(2)>-5 (2)? +a(2)+b=0 
= 16-20+2a+b=0 => 2a+b=4 
f(0)=2(0)?-5 (0)? +a(0)+b=0 
— b=0 = 2a=4 = a=2,b=0 
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10. Find thé remainder wien fix) =x? "— 4 is divided by g (x) = 1 - 2v, 


So. 1-2x=0 > 2x=15 I 


3 2 À 
l l ET l Lr sa —-|24- 8-32 35 
cz Veh Pada eS a LT ,l-i2th-94 22 
Remainder (3) 9 iB a) 4 : zi 4 z z 


11. The polynomials ax? +3x?—13 and 2x5 - Sx a are divided biei + 2 if the remninder in euch ease js the sume, find the value 
ofa. ex. 


Sol. Let “we av *38-13 and Potete ta 
When p (x) and q (x) are divided by x «220 = x=-2 
~ p(-2)=q(-2) 2 a(C2y *3(2?-1322(-225 - 5(-2) ta 2» -8a *12-137-16*10* a 


—.—-9a--5-a-— 


12. Show thatx+ 1 and 2x- 3a are factors NUM -9x2. +x + 12. 


Sol. To prove that (x+ 1) (2x- 3) are factors of 2x5 -9x* *tx*12it is sufficient to show Sin LAjandp GG) bolt agcópalvo 
zero. 
p(-))22(-1?-9(- DP CD 127-2-9-14122- 1241270 


e (IG 


27-81-6448 -81481 _ 


2p or a 
4 4 


—-— rire 
4 d 2 


a ~ * iyi. - — — NH: NU ww SOLES amor OP —— a = sas UE 


13. Find a and B IL Land c2 are factors ofp (5) - ° ae arn: doo D LE 


"S + os en Ss oh aes Oe N a =T 
ay PX. p rin AM I RÉP S re ERE. be iss we cae ee et 


Sol. "wins seen Lon Ina Vlad ttl or Ve: ai, 
Then, p (-1)* 0 and p(-2)-0 


Therefore p (-1) = (-1)? +3 (-1)? -2a(-1)4 B=0 
=> -143420*4B202p2-2a0-2 .- (1) 


p(-2) = (2)? +3(-2)? -2a(-2)4 B 20 


=> -8+12+40+B=O>B=-40-4  ..... (2) 
_ By equalising both of the above question 

-20-22-4a-4 

= 202-2 > a=-] 


put a 2-1 ineq.(1) = B=-2(-1)-2=2-2=0 


Hence, a=-l, B=0 


< ~ ws tm — ——À moo 9s 
ui as id E. e e, yr wpa f = 


14. What must be added to 3x +7 22x +9 ‘so that the resultis exactly divisible by 3x? +7x=6. Ade 


2. | 
L. 1j. O UU. C. gri e.a 
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Sol = Letp (x) =3x° +x?-22x+9 and q (x) =3x7 +7x-6 

We know if p (x) is divided by g (x) which is quadratic polynomial therefore if p (x) is not sis diviuióe by qi EM me 
remainder be r (x) and degree of r (x) is less than q (x) or Divisor. 

By long division method 


Let, we added ax + b (linear polynomial) in p (x), so that p (x) + ax + b is exactly divisible by 3x? + 7x -6 
Hence, p(x)*ax*b-s(x)-238 *x2-22x 49 ax b 
= 3x3 +x? —x (22-a) + (9 + b) 


3x* +7x—6)3x? +x? -x (22-a)+9+b 


3x3 4 E AE D 
"o c — g$ 





S EU 





f Xx jn MO 
3 S qeu CE 





HE 


Se es 
— 6x? + 6x- (22- a)x 4-9 b 


or 
—6x'tx(-16*a)*9-4b 
—6x!- 14x 4 12 
T - — 





x(-2+a)+(b-3)=0 
Hence, x(a-2)+b-3=0x+0 
=> a-—2=0 and b-3=0 
7 . a=2or b=3 
Hence, if in p (x) we added ax + b or 2x + 3 then it is exactly divisible by 3x? + 7x — 6. 


IE OED Le CAR TP P Cs CALLE EGE AT, Xa Mt ICEL Eo EFE ME EL P rd 
dd Ciera eee Ses 5 a 2 T. ore tS ek ee ee Ee eer ee «tt SE x 
37. 2272, Ge Ligne d D A EA E I 


$ TEE D d I nk es ot tag ESS 
PZ SSS SF ED IA ee É: 
LEX BEE Z Pea. 






CAL 
El 


2 
l 31 
Sol. x7 ~31x+220 = x? ez] (3) +22 


2 
31Y 964... ( 31] _81 


2 (9y 31 9 31 9 
= (x-2) -(2) = (x-2) (x-2-2) =(x-11)(x-20) 






a - SEITE LAS OLLI LEA PEL TLE OE LON SE S ben pc ttem e enc 
PT AEE ROS ROLLS IN, OL RNC ILLUM Sih CC AMO geet BRS EOS Stk ye ee ee ; feces raene ee 
163. Factarise:-—10x^-31x A he ge ee i ee SoS zs 

. Factorse. —3ux a A ceno E N A ROE c oae Pio Phas CN Mae oie FM I. E D E OQ quM pe E ES "Y 
CLA LAG t aou es a pers Bs aia) a vd 4 - " vox UV Ru. tae iL $s SAS St X 


Sol  -10x2431x-24 


--[10x2- 2-10|x? —-<—x+—| = -10| x? -2] — |x| 25 ]--[ 21] 24 
[10x32 — 31x 24] | TE =| f E EJ (=) A 
31Y 961 24 31 l 
T | 25. LA 1 rol E E 
(+ 2 400 d t 2 ai 
31 31.1 31 1 
= = —— -j| — = = —-— + — itt ames: di eui 
(+ Dj J 0] 20 xl: 20 5] 
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iaoxdeloNQxE3S Io TUM. 
Sol. Product ac= 70and b= 12/2 
^ Split 1242 as 7452, 54/2 
=> 2x +12V2x +35 =2x? T 42x S 2x 35 
- V2x | 2x 7]«5 [2x7] = [v2x+5][ V2x+7] | 





Sol. Productac=24and b=s 14 
^. Splitthe middle term as s 12 and s 2 
=> xs 14x+24=x s 12xş 2x 247 x (xs 12)ş 2(xs 12) - (xs 12) (x$ 2) 


e a jn a MEI tine, jt guns 


d "Y +, a cti o^ ^ t GU A Oo M e 
o «c; mene 





d. 

|" IR tts 

35 z RR R 
SOX d d j > 


4 
Aol, 


Sol. gx -13x-2] j TER i 


Product ac = s 48 and b=s 13 


‘, Wesplit the middle term as s 16x+ - [24x* —16x+3x-2] 


wc riis lii accipe | : 
= zg [8xGx-2)+1Bx-2)] = 7; Gr-2) (8x) 





Sol. =e -8-2 = ZG- -16x-35) -- Gx? -21x45x-35) 


= lx (x-7)«5(- D] - i7) (3x5) 









?1 ws Vo 13 . 


If f(x)= LX 13x2 +17x4 +12 then find out the val ine 
Sod. f(x)=2x3 5 132 € 17x+12 


/(52)-2 (s2) s 13 (52-17 (92) 12- -$16$s 525 34-1275 90 
S(3)=2 (3) s 13 (3)? + 17(3)- 122 548 1174 5112-0 





lue of f(-2) a ndf(3) 





actor the )retr ` facto rize: 





i , 
(x) = 2x4 _ 7; 3 1332 Ac 
Y P 78 13 Xx + 63x- ro & 


Sol. m— in p (x) 
p(1)22 (1*5 7 (1 s 13 (1? 63 (1)s 45 
=2$75 13+635 45=655 66570 
^ X7] orxs lisa factor of p(x). 
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Similarly, if if we put x =3 in p (x) 
|. p 3)22()*-7 (y - 13 33-63 (3)-4 45. 
162— 189-117 +189—45 = 162-142=0 
Hence, x = 3 orx—3=Ois the fictoc oft) VE | | 
P (x)= 2x4 -7 — 1332 +63x-45 ^. | | 
p(x) 28 (x-1)- 52 (x Z1) 18x Qc 1)* 45 (x- D 


2x* — 2x3 2 5x3 + 5x2? — 18x? + 18x--45x 45- 

Pœ) =(x-1) (23 —5x?- 18x +45)": 
= (x= 1) [(2x? -3) +x (x- a) 315 = 3)] 
=(x— 1) [(2x3 -&2 + 32 -3x— quem 

7f . =(x=1) (x-3) (2x2 +x=15) ` | 

=(x— 1) (x-3) (2x7 * 6x - 5x - i. 
= (x—1) (x—3) [2x (x +3) + 563] 
=(x-1)@- SAP 5): 










ba s wee ue — = 
ee a T cena Sys uus ey T Duet estas s ee em Es LE te um ae " E ew = B 
A; Te EAE : nv v" E = = = a : 


15x80. so ‘sot 


R T 
EE: LEAN EE ap Pe oi Daten re 


Sol. In above n—— we see that if in p (x) = am 6x2 — 15x + 80 we subtracted ax + b so that is exactly divisible bya? +x-12 
| o s(x) 3-62-15x-80-(ax*b) ^ ` 
-x3-6x2-(15- a) x  (80— b) 
Dividend = Divisor x quotient + remainder - 
But remainder will be zero. : 
Dividend = Divisor x quotient . . 
s(x) = (x? +x — 12) x quotient 
s (x) =x3 - 6x2 - (15 +a) x + (80 — b) 
x (x2+x-12)-7 (x? + x— 12) 
x3 4x)-73)-]2x-7x*84, 
=x3—6x*-19x+84 MEUM 
Hence, x? - 6x? - 19x + 84 2 x - 6x? - (15 +a)x+(0- -b 
-15-a-2-19 => a=+4 
and 80-5284 = b--4 
Hence, if in p (x) we subtracted 4x — T (ax * bih then it is egctiy divisible by xd +x-12 
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SIM eT ! 9. Dividend = Divisor x Quotient + Remainder 
N Fill inthe Blanks: EA 2o 106. 3,-1, 1/3 are the zeroes of the cubic polynomial 





p()2382-52-11x-3. 
DIRECTIONS : Complete the following statements with an 11. Zeroes of quadratic polynomial x? +7x + 10 are 2 and -5 








appropriate word / term to be filled in the blank space(s). 12. Sum of zeroes of 2x? - 8x +6is—4 
1. Polynomials of degrees 1, 2 and 3 are called ............... i w> “Match 3 Boker gay J Pau AIRE PETRA 25 
TURN. and ............. polynomials respectively. | Weide (aar. ck Us n Med la da Ur wing i. AN 
2. The zeroes of a polynomial p(x) are precisely the 
x-coordinates of the points, where the graph of y = p(x) DIRECTIONS : Each question contains statements given in two 
intersects the ............... axis. columns which have to be matched. Statements (A, B, C, D) 
3. A quadratic polynomial can have at most 2 zeroes anda /? column I have to be matched with statements (p, q, r, s) in 
cubic polynomial can have at most ............. zeroes. column II. 
4. 





If o: and D are the zeroes of the quadratic polynomial 1. Column II gives polynomial (quadratic) for zeroes given in 


- column I, match them correctly. 
ax? + bx + c, then ipa & apm. , 


MM LL m Column I Column II 
i A) 3 and -5 2-25 
S. If o, B, y are the zeroes of the cubic polynomial m (p) rs 
(B) 54/2 and 5/2 (q)x2 + 2x-15 
ax + bx? +cx+d=0, then a+B+y =Ê (C) —9 and 1/9 (r) x? + (80/9)x - 1 

"- (D) 5 and - 5 (s)32 - 10x * 21 
6.  Zeroofapolynomial is always ............... 2. Column II give remainder for division of polynomial given in 
7. A polynomial of degree n has at the most ........... zeros. column I, match them correctly. 








| NE a ia RSS a adios ki RAD iu T Column I Column II 
a - ay x —3x*+x+2 

DIRECTIONS : Read the following statements and write your x? -x4l (p) 8 
answer as true or false. 











x -3x7 +5x-3 








1. For polynomials p (x) and any non-zero polynomial g(x), . (B) 2 (0) x —5 
there are polynomials q (x) and r (x) such that PT i 
p (x) =g (x) q (x) +r (x), where r (x)= Qor x* — 6X +16x2 -25x+10 | 
degree r (x) < degree g (x). (C) ———————— ()-33 
2. Sum of zeroes of quadratic polynomial x -2x+5 
_ (coefficient of x) x -3x? 4 4x45 
(coefficient of x?) (D) "amm (s) -2x * 4 
l — ON E E. 
1 > Y y; y ^ Mae Dr ue iu LM 
3. x? +1 isa polynomial | text> Vou, buy Show S Ans nsuev Ô westions:: . 
" 6 V m à E — DIRECTIONS : Give answer in one word or one sentence. 
x i |.  Factorise : x* + x?y? + y4 
5. Product of zeroes of quadratic polynomial 2.  Factorise : »" +4 -1 
_ __ constant term 3. Find the quadratic polynomial with the sum and the product 
| ~ (coefficient of x?) l | 
6. Every polynomial is a binomial | | of its zeros as 1 and —1 respectively. 
| 7. A polynomial cannot have more than one zero 4 Hind OE K HETE ial 
i 8. The degree of the sum of two polynomialseachofdegree 5 — ^ 1 po'ynomial, the sum and product of whose 
is always 5. zeroes are — 3 and 2, respectively. 
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EE cm 


10. 


i E NS "V. "s eo TEXT "^h, V " AS M " J 
| «Lo vA Marte. 6T yr ORUM ru E RUM Dahsmamia 
E50. vp Mu n.r] DUNS. i MA perenni otv ae ee ONT TY reo. 


1: ar if itd ape p s t: 


Factorise : 81 a?b?c? + 64 a®b2 — 144 a4h2c 
Factorise: — 4(2a*3b-4c)-(a-4b5c . 

Let o, B, y be the roots of 2x? — 3x2 + 6x + 1. Find the value 
of Zo . | 


<> 


Let a, D, y be the roots of 2x3 — 3x2 + 6x + 1. Find the value 
of Xa? i | 


The graph of y = p(x) are given in figure, below, for some 
polynomials p(x). Find the number of zeroes of p(x), in each 
case. 


| l ` See H i T 
®© UE X G 2 
| Y' Y' 5 


The graph of y = p(x) are given in fig. below, for some 
polynomials p(x). Find the number of zeroes of p(x), in 
each case. . 


Y Y 
, z X 
y OY 


11. 


12. 


13. 


14. 


15. 


16. 


Find out the degrees of following polynomials. 


() p(x)= 7x45x? -43 
(ii) q(x)= 5x4 -32x? + 5x -8 


(ii) rt) e x? -x° -5V2 


l 
(iv) h)= 5 -3x 


Find the zeroes of the polynomial 

p(x) 2 x -10x —75 
Write a quadratic polynomial, the sum and product of whos : 

zeroes are —7 and 10 respectively. 
Give example of polynomials p(x), g(x), q(x), r(x) which satisfy 
the division algorithm and degree q(x) = deg r(x) 
Check whether (3x —5) is a factor of polynomial. 

6x4 -22x3 +41 x? - 38x +5? 
Show that 2 is not a zero of the polynomial, 
P(x) =x? * 2x * $ 





DIRECTIONS : Give answer in 2-3 sentences. 


. . 2 
1. Find the zeroes of the quadratic polynomial 6x“ — 3 — 7x 
and verify the relationship between the zeroes and the 


coefficients. m 
2. Find the zeroes of the quadratic polynomial x^ + 7x + 10, 
and verify the relationship between the zeroes and the 
coefficients. 
3. Factorise : 


1Y I l La 
(»-i) ~6(30-2}+9+ id ee a 


4. Find the polynomial having 5+./3 as its zeroes. 


5. Factorise : 4x? uu 2-9y? 
x 


ae re. 
. Factorise : à pope 


64 a!3b + 343ab!3 

x3 —6x? +32 
Factorise: a? +b? -- c? — 3abc 

10. Factorise : (a? — b2)? + (b? — c2? + (c? — a?) 

11.  Factorise: y4+y*-2ay +1-a? 

12. Find the condition which must be satisfied by the 
coefficients of the polynomial f (x) = x? — £x? + mx - n. 
Given that the sum of the two zeroes is zero. 

13. Given that the sum of the zeroes of the polynomial (a + 
1)x? + (2a + 3)x + (3a + 4) is -1. Find the product of its 


6 

7. Factorise : 
8. Factorise : 
9 


zeroes. 
14.  Ifax? + bx +c hasa factor of the form x2 + px + 1, show that 
a? — c? = ab. | 
15. Ifa, D, yare the zeroes of the polynomial f(x) = ax? + bx? + cx 
+ d, then find the value of Lad m ; 
a p y 


16. — What must be added to the polynomial f (x) =x4 +2x3 -2x? +x 
-1 so that the resulting polynomial is exactly divisible by 
| x3 2x-37 
097. Fu. voesofthe polynomial x? - 3x? +x + | area - b, a 
uw de u, find a and b. 
i dai x. 


us» “Ling slice Queslions : 


| 


DIRECTIONS : Give answer in four to five sentences. 


1. Verify that 2, 1, -1 are the zeros of x? — 2x? — x + 2, Also 
verify the relationship. between the zeros and the 
coefficients, 


2.  Divide3x2 -x? - 3x + 5 by x— I —x2, and verify the division 
algorithm. 
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3. Factorise: p!q?x* + 3p2qx3 + 3px2+ Ž -qnx a? p 
a find other one polynomial whose zerocs are ry and p^ 
4. What must be subtracted from 8x4 + 14x3 - 2x? + 7x - 8 so 


that the resulting polynomial is exactly divisible by 4x2+ — 8. — Find the zeroes of the quadratic polynomial 


3x-2. f (x) = abx? + (b? — ac)x — be 
5. If the polynomial x — 6x3 + 16x? — 25x + 10 is divided by Also,verify the relationship between the zeros and its 
another polynomial x? — 2x +k, the remainder comes out to coefficients, | 
be x * a, find k and a. 9, Find the family of cubic polynomial having zeroes —3, —1 
6. Ifthe two zeroes ofthe polynomial f (x) = 3x4 + 6x3 - 2x? - and 2. 
i A "n 10. On dividing x?- 3x? + x + 2 by a polynomial h(x), the 
10x — 5 are E and — E , then obtain the other two. quotient and the remainder are (x — 2 ) and (-2x + 4) 
3 3 respectively. Determine h(x). 


11. Draw the graphs of the polynomial f (x) = x?- 4x. 





8. If(x—-3), (x - 3) are factors of x3 — 4x? — 3x + 18; then the 








other factor is : 
- (a) x+2 (b)x+3 
DIRECTIONS : This section contains multiple choice questions. (c) x-2 (d)x+6 
Each question has 4 choices (a), (b), (c) and (d) out of which a 
ONLY ONE Is correct. 9, rf Eis 0; then for f(x), which of the following is a 
1. When (xf + 1) is divided by (x — 2), the remainder is — factor? 
(a)5 (b) 17 (c)31 (d) 33 (a) 3x-4 (b) 4x+3 
2. Ifthe expression (x? —x + c) when divided by (x + 1) leaves (c) -3x+4 (d) 4x -3 
remainder 3, then the value of c is — 10. The quotient when 3x4 — 5x3 + 10x? + 11x — 61 divided by 
(a) 0 6! — (c)2 (d)3 (x —3)is l 
3. If (x + 1) and (x — 2) are the factors of the expression (a) 3x3 4 Ax? 22x +77 (b) 77x3  22x2 - 4x 3 
(2x3 - px? +x +q), then the values of p and q are given by — (c) 3x2-- 4x2 - 22x - 77 (d) None of these 
(a)p=5,q=2 | (b)p=7,q=8 U1. If x=0.7, then 2x is — 
(c)p=7,q=10 (d)p=15,q=12 = " — 
4.  Thevalue of x, for which the polynomials ^ (3)14 (b) 1.5 (c) 1.54 - (d) 1.45 
x? — l and x? - 2x + 1 vanish simultaneously, is — 12. Lowest value of x? + 4x + 2 is— 
(a)2 (b)-2 (c) -1 (d) 1 |. («Q0 "(52 (c)2 (d)4 
5. The value of k for which the polynomial 2x? -x2?-3x-kis 13. Ifa? — 3a?b + 3ab? — b? is divided by (a — b), then the 
divisible by (x — 1) is— remainder is 
(a) 1 (b)2 (c)3 (d)4 (a) a*-ab+b* (b) a? +ab+b? 
6. A positive integer is said to be a prime if it is not divisible by (c) 1 (d) 0 2 
any positive integer other than itself and one. Let p bea 14. The remainder when f(x) = 3x! «2x? - €. d is 
prime number strictly greater than 3. Then, when p? + 17 is 2. 2 3.9 27 
divided by 12, the remainder is — divided by g(x) = x * is: 
(a)6 (b) | (c)0 (d) 8 (a) -1 (b (c) 0 (d) 2 
7. The value of the polynomial x8 — x5 + x2 - x + 1 is- 15. If (x — 1), (x+ 1) and (x — 2) are factors of xt + (p -3) à - 
(a) positive for all the real numbers (3p -5)x? + (2p - 9) x + 6 then the value of p is 
(b) negative for all the real numbers (a) 1 (b) 2 (c) 3 (d)4 
(c)0 16. Maximum value of 2 - 4x — x? is— 
(d) depends on value of x (a)2 (b) 4 (c)6 (d) 8 
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of 4. What will be the remainder if it is divided by (x * 2) 
(x-1)? 


(a)! (b)4 (c)x+3 (d)x-3 


18. If o, B, y be the zeroes ofthe polynomial ax? + bx? cx +d, 


then the value of o -- By-- ya is — 
(a) -b/a 


(b) c/a (c) -c/a (d) d/a 
19. a,f,y are the zeroes ofthe cubic polynomial x? — 2x? + qx 
— 6 is 4, then a is equal to — ci ot 
(a) 32 (b) -3/2 (c) 2/3 (d) -2/3 
p eon 






e: we peer . 


2 ac erp e A Ss 

 —— UÍBRRMÓ—ÓÍÜÀÓÁÓÀÁ— "UI !  À——————Ó— —À"í———w—H—YÜMas— 
DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 





1. Which of the following given options is/are not correct? 
d d^. 
hi 3 is a polynomial 


(a) 


(b) x +5 isapolynomial 





2 
(c) ard is a polynomial 


(d) 


Which of the following given options is/are not correct? 
(a) Degree ofa zero polynomial is ‘0° 

(b) Degree of a zero polynomial is not defi ned 

(c) Degree of a constant polynomial is not defined. 

(d) A polynomial of degree n must have n zeroes 

3. Which of the following given options is/are incorrect? 
If p(x) = q(x) g(x) * r(x) (By Division Algorithm) where p(x), 
g(x) are any two polynomials with g(x) # 0, then 

(a) r(x)=0 always 

(b) degree of r(x) < degree of g(x) always 

(c) either r(x) =0 or degree of r(x) < degree of g (x) 


3 i 
J5x? + =x + 7 is a polynomial 


m 


(d) rG)- 869 o 
4. Which ofthe following is a Binomial ? 
(a) x*2 (b) x?+2x+3 
(c) 4x? (d) x248 
5. Which ofthe following is not a Polynomial? 
(a) Pali (b 2x2-34x «1 
x 
3 
(9) x -3xtl (d 2x? dm 


A ona tate puisse n when divided by x + 2 Lewes a 6. 
remainder of 1 and when divided by x — 1, leaves a remainder 


Which of the following is/are not mee of a quadratic 


; B 
(a) du (b) be 
Y Y 

Y 
©) y. (d) X x 
Y Y 


7. Which ofthe following is/are incorrect? 
x? 4 7x * 5 isa linear polynomial 
4x? is a monomial 

x 2is monomial 

x? +2x+3isa bionomial 








DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 





PASSAGEI 
If a, B are the zeroes of the quadratic polynomial 
f(x) 2 ax? + bx +c, then difm-*. op =< 
a 


- a 
1. Ifa, B are the zeroes ofthe quadratic polynomial 


1 l 
f(x) =x? -px +q, then “hs ia 


p 
(a) p-4 (b p*q 
È. 4g 
GL @ 5 
2. Ifa, Barethe zeroes of the quadratic polynomial 
| I] 
x? t x - 2, then fad = 
a p 
E > 
(à) 7 © > 
2 2 
a fiuc 
() 3 @ = 
3 


If œ, B are the zeroes of the quadratic polynomial 
E 
f(x) =x? — 5x + 4, then an = 


27 27 
IN) = OE 

4 (b) ^ 

4 4 
(c) z 

27 ( -7- 
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PASSAGE II 
. Ifa, B, y are the zeroes of ax? + bx? + cx + d, then 


1. Ifa, f, yarethe zeroes of x3 - 5x? -2x + 24 and a = 12, then 
+= 
(a) 2 


(b) -2 (c) 3 (d) -3 
2. Ifa-b,a,a+ bare the roots of x? — 3x? + x + 1, then 
a+b? = 
(a) 3 (54 (c) 5 (d) 2 
3.  Iftwozeroes ofthe polynomial x? — 5x? — 16x + 80 are equal 


in magnitude but opposite in sign, then zeroes are 
(a) 4,-4,5 (b) 3,-3,5 
(c) 2,-2,5 (d) 1,-1,5 


Ve UAR, Ie mm IPEA DE EE ER shut tg o s] 
41532 210 see S zi 
Assertion : 
: | 
e < feat "i €- ia 644 . 7 ew 7,» 


7 
B a , 
a2 4» wh as Un 





DIRECTIONS : Each of these questions contains an Assertion 
followed by reason. Read them carefully and answer the question 


on the basis of following options. You have to select the one that 
best describes the two statements. 





(a) If both Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

(b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) If Assertion is correct but Reason is incorrect. 

(d) IfAssertion is incorrect but Reason is correct. 


1. Assertion : Ifa, D, yare the zeroes of x? — 2x? + qx — r and 
a+B=0,then2q=r 
Reason : If a, B, yare the zeroes of ax? + bx? + cx +d, then 


d 
asBey--?, oB+By+yo=—, oBy- — 


2.  Assertion : If one zero of polynomial p(x) = (k 2. 4) x? - 13x 
+ 4k is reciprocal of other, then k= 2 
Reason : If x — & is a factor of p(x), then p(@) = 0 i.e. isa 
zero of p(x) 

3. Assertion : The polynomial x^ + 4x? + 5 has four zeroes. 
Reason : If p(x) is divided by (x — k), then the remainder = 
p(k) 

4. Assertion : x? + x has only one real zero. 
Reason : A polynomial of nth degree must have n real zeroes. 

S.  Assertion : If 2,3 are the zeroes of a quadratic polynomial, 
then polynomial is x? — 5x + 6. 
Reason : If o, B are the zeroes of a monic quadratic 
polynomial, then polynomial is x? —(a +B) x + o. 

6. Assertion : Degree of a zero polynomial is not defined. 
Reason : Degree of a non-zero constant polynomial is *0' 

7. Assertion : Zeroes of f(x) = x? - 4x - S are 5,- | 


Reason : The polynomial whose zeroes are 2+ V3, 2 — V3 
isx? - 4x * 7 
8. Assertion : x? + 4x + 5 has two zeroes 


Reason : A quadratic polynomial can have at the most two 
zeroes. 


— —— 


" 1 ——À ————  — — ———— ÀÀ —À—— 9 ———'É—À ———— t — MM € t n mm 
v Polynomials 53 
m — t aee ses, © ada 28d er dA ui. io AE FAUNE. iue Lette v eee Sow » It IE & A 5 x " - J - m 
* 
* 





DIRECTIONS : Following question has four statements (A, B, C 
and D) given in Column I and four statements (p, q, r and s) in 
Column Il. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column II. 
Match the entries in column I with entries in column Il. 





1. Column II gives zeros of the polynomials given in 


column-l 
Column-I Column-II 
(A) 4-x (p 7 p 
(B x- 2x? (q) -2 "4 
O 62-3-7x (0 2 
(D -x+7 (s) 3/2 
(0 0 
(u) -1/3 


spe HOTS de ens 


DIRECTIONS : Answer the following questions. 








1. Obtain all zeroes of x — 3x2—7x? + 9x +12 if two of its zeroes 


are +,/3. 


Find the zeroes of the cubic polynomial x? + 6x? + 11x + 6 
and verify the relationship between the zeroes and the 
coefficient. 

3. If a and p are the zeroes of the quadratic polynomial 
p(s) = 3s? — 6s + 4, find the value of 
aee 142] +308 

Pp a ia p l 

4. |f and f$ are the zeroes of the quadratic polynomial 
f (x) = 2x? — 5x + 7, find a polynomial whose zeroes are 
2a.- 3B and 3a. 2p. 

5. Form a cubic polynomial having sum, sum of the product of 
its zeroes taken two at a time, and the product of its zeroes 
are 2, —7 and—14 respectively. 

6. In the figure, tel.phone poles were installed at every 

(2x — 3) m along a stretch of railboard track 

(8x2 — 6x? 5x —21) m long. How manv poles were used ? 


p> 





7. Find the values of a and b so that x* + x? +8x? +ax +bis 
divisible by x? + 1. 
8. Draw the graphs of the quadratic polynomial 
f(x) -3-2x- x? | 
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Ht pelts Naber skeen 


Exercise 1 7 
FILL IN. THE BLANKS: 
1. linear, quadratic, cubic 2. 
B. 4 4. aja 5, 
6. Zero 7. n 
1. True 2. True 
3. False, because the exponent of the variable i is not a whole 
number. 
4. True, because eee = 6+ x, which is a polynomial. 
S. False i 
6. False, x? +x+1isa polynomial but not a binomial. 
7. False, a polynomial can have any number of zeroes. It 
depends upon the degree of the polynomial. 
8. False, xô+ 1 and x? +2x + 3are two polynomials of degree 
5 but the degree of the sum of the two polynomials is 1. 
9. True . 10. True i 
11. False 12. False 
MATCH THE FOLLOWING ; 
1. (4)29(B)Os (C) >r; (D) >p 
2. (A)Os(B)2r (C)—> q; (D)p 
ERY SHORT ANSWER HDUESTIONS ; 
1. x^ + x2y? * y^ = (x2)? YS 2x2? 7 (y?)? x x2y2 
= (x2 + y2)2— (xy)? = (x? +y? + xy) (x? *y^-xy) . 
2. a®t+ae+3a3-1 
= (a2)3 + (a)? + (-1)} -3 (a?) (@) C-1) 
=(a2+a—1)(at+a2+1+a2+a-a) 
= (a? * a - 1) (a * 222 - à) +at1) 
3.  Letthe polynomial be ax? + bx + c and its zeros be at & p. 


b Y c 
We have, a+B=2=--, ia 


b | c 
a-——— D — - zm] 
= 5 and : 
We have, a*4, b=-1,c=-4 


The polynomial is 4x? -x -4 





12. 







È d T 
hematics | 





Biel Explanations 0 f 3 
A. Selected Questions 





Let the quadratic polynomial be ax? + bx + c, and its zeroes 
be a and B. 


-b 
We have otpa gee and a -2-— 


Ifa=1, thenb 73 and c - 2. 
So, one quadratic polynomial which fits the given 
conditions is x? + 3x +2. 
81 a2b2c? + 64 a6b? — 144 atc 
- [9 abc]? — 2. [9abc] [8a?b] + [833b]? 
= [9abc — 8a3b] = a2b? [9c — 8a?]? 
4 (2a + 3b - 4c)? - (a - 4b + 5c)? 
- [2 (2a * 3b - 4c)]? - (a - 4b + 5c? 
— [4a + 6b - 8c c a— 4b * Sc] [4a - 6b - 8c — a - 4b — 5c] 
— [5a * 2b - 3c] [3a + 10b- 13c] 
Coefficient ofx 6 


Loaf = of + By + ya 2 ——————---7-3 
Coefficient of x? 2 


Zap = of + By + ya = OSfficient of x 
coefficient of x? 
(i) Nozeroes (ii) 


(i)  2zeroes 


No zeroes 
(ii) 4zeroes 
(i) po) i Is of degree 2 as highest powered term is 
5x? ie. , P(X) is quadratic. 
(li) q(x) is of degree 4. 
(ii) r(x) is of degree 6. 
(iv) h(x) is of degree 1. i.c. h(x) is linear. 


Wehave, p(x) =x*—10x-75 =x2-15x +5x-75=x(x 
-15)+5 (x-15)=(x-15)(x+5) 
P(x) = (x-15) (x +5) 
So, p(x) = 0 when x = 15 orx =-5. Therefore 
required zeroes are 15 and —5. 


13. Here, let æ, B be zeroes then, a+ B = -7, ap = 10 


14. 


So, required polynomial p(x) is given by 
p(x) = G09) 
=X *— (a+ B)x + of =x*-(-7) x +10 
5 p(x)=x2 +7x +10 
2x3 - 4x2 + 5 = (2x2. 1) (x-2)+(x +3) 
Here, p(x) = 2x3 — 4x2 +5 


B(x) = 2x? -1 
q(x) * x -2 [degree q(x) = 1] 
((x)9 x3 [degree r(x) = 1] 
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15. 


16. 


1. 


4. 


(Hint : Yes, pn ji isa factor ofgi given army as, we get, 
remainder r(x) = 0.] 

P(x)=x2+2x+5: 

then P(2) = (2)? +2(2)+5=4+4+5=1340 

since, P(2) #0, 2 is nota zero of the polynomial P(x). 


We have, 6x2 —7x —3 =6x2—9x+2x-3 
-3x(2x-3)*1(2x-3) 2 Qx-3) (3x+ 1) 


Value of 6x? — 3 — 7x is zero 

when 2x-3=0 or 3x+1=0 . f 

EA x= p T s mip hod. 
«ot ae E] eroes are z an 37 

^ Now sum of zeroes ` = | 

i 3 si 9-2 oT coefficient of x 

2.83 6 6 - coefficient of x? 

Product of zeroes 
23.71 21.3... constant term 
2 dà 2 6 coefficient of x? 


We have : x2 - 7x * 10 7 (x - 2)(x +5) 

So, the value ofx? - 7x + 10 is zero when x * 2-0 
orx+5=0,i.e., when x =—2 orx=—5. . 
Therefore, thüzíroesot xh Tx dO are 2 and - 5. Now, 
sum of zeroes =— 2 + (-5) - - (7) 


`(T) _ - Coefficient of x) 
~ 1. Coefficient of x’ 
_ product of zeroes =—2 + (-5) -- (7) i 


" 10 — Constant term 
~ 1 Coefficient of x’ 


(n-1) -e(n-L) e(t 22 7i] 
á (»-1) a2 (n-i)eo «(ee 8-2] 
= (3a -La (enm) (2-2-3) 

= (s-1-5) 12e 2-3] 


"i (»-1-3)8*--3 
Let -—n B 25-43 


we know, p(x) having zeroes as €, B is given by 


m = (x-a) (x-B) 


à " 
SHORT ANSWER QUESTIONS : 
5. 


ne PEE 


so po) -[x- ara 3JIIx -(5- y^ 3)] 
. - x2 (5+ J3)x—(5—V3)x (5-43) A 


2x? (544/3 +5—-V3)x + (5? -3) 
p(x) = x?- 10x +22 


ji . 2 
«5 e" 1 LI uid 
ad e *2-9y = (2x) nalih) (3y) 
X à 


l 7 l 
ae - (27) -Gy'- [rz 
2 . . . 2 | 
coe (s) e )) 
: Ey 4 2. i 1 
-(#-4} -(1)? = -(?-4+1](2? 4-1] 


64 al3b + 343ab!3 = ab [64a!2 + 343 ab!?] 
= ab [(4a4)3 + uaia ab [4a* + 7b] [(4a3)? — (4a*) (7b"). 
+(7b*)] 
= ab [4a* + 7b4] [16s —28a4b4 + 49b5] 
3_ 6x24+32=x3 + 8+24-6x° 
= [KP + (2)7] +6 [4=x7] 


| ~ (x+ 2) [x?-2x+4]+6 [2 +x] [2-x] 


10. 


11. 


12. 


BÀ Rr e ^e M] 


=(x +2) [x?-2x+4+6(2-x)] 
=(x +2) [x?-2x+4+ 12- 6x] 
=(x +2) [x - 8x + 16] 
=(x +2) (x-4)? 
a?-b)-c)-3abc —— 
= (a3 + b?) + c) — 3abc = (a + b)? — 3ab (a + b) + c? — 3abc 
- [(a +b)? * c?] - (3ab (a+b) + 3abc} 
— (a-- b * c) [(a * b)? c? - (a - b) c] - (3ab (a * b * c)) 
=(a +b +c) [a? +b? + 2ab +c? - ac - bc - 3ab] 
= (a + b+ c) [a? +b? +c? - ab - bc — ca] 
Let aà2-b?- A, B-b?- c? and C» c?- 3? 
A3 B3 4 C) 2 3 ABC IfA+B+C=0 
a? —b?2 +b? -c2 +c2-a2 =0 
(a2 — b2)3 + (b? —c2)3 + (c? - a2)3 = 
= 3 (a? - b?) (p? - c?) (c? - a?) 
We arrange the expression in powers of a. 
We have the given expression. 
=- al- 2ay + 1 tyty 


- - [a?+ 2ay +y? - 2? - y! - 1] 


--[0*y? -Q? +I] 


=-[y?+l+aty][-y?-l+at+y] 

=[y +1 +a+y] [y *1-a-y] 

Let œ, B and y be the zeroes of the polynomial f (x) such 
that a * [ - 0. 
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arhemarics | 


ANUS MENTEM uio eyo SU mec m" 4 
| | , = a A4 * å a- A2 
Coefficient of x? 17. Zeroesof polynomial p(x) =* 3x^ +x * Varea - b,aand 
Now, ct B44 ee OR 
Coefficient of x? a 


(3) Él 
2 2 = —— a E 3 = a rs l. 
Since, yis a zero of the polynomial f (x). Therefore, f(y) = 0 So,a-b tata*b 3 





3 2 
= y-t^«my-n20 — [s y=] d sé. 
=z— z -l 
> 6-8+ml-n=0> mé=n apy = — => (a-b)a(a + b) | » 
This is the required condition. 
13. Since ie sum of the zeroes of the quadratic polynomial => (1-b)xIx(I-* b) 7 - 
(a+ 1)x^* (2a * 3)x * (3a * 4) is-1. a ee = bu 4/2 So,a- l, be £42 
,-Qa*3) _ 


—| 
= | 


Sum of zeroes = —(Coefficient of x) 1. Let p(x) =x?- 2x2-x +2 
) T Coefficient of x? Comparing it with ax? + bx? * cx +d, 








- We get, a=1,b=-2,c=-1,d=2 
+]= = 
=> at+l=2a+3 > a=-2 Now,p (2) = 23-2 (2)?-2+2=8-8-2+2=0 
Jat4 — 3(-2)+4 | | 1)=13-2(1)?-1+2=1-2-1+2=0 
Now, product of zeroes = ——— =2 2. p(1) 
P atl -244 | p(-1)=(-1)3-2 (C1)? + 1+2=-1-24+1+2=0 
— 2, 1,— 1 are the zeros of the polynomial p (n) 
Constant term 
E Product of zeroes = outa | Leta=2,B=1, y=-1 
Coefficient of x (2) ý 
14. By actual division, we get, GAY emi. Dmm ros 
ax +bxte o aps. op--Dy-- ya. 2 2x1--1(-1)-- (-D2 
x? +px +] x? 4 px 4l -" 
Remainder polynomial, R (x) 7 (b — a * ap?) x +c * ap =2-1-2=- "ER 
If ax? + bx +c has a factor of the form x? + px + 1, then R (x). ` | 
must be identically zero, if b — a + ap? =0 and c+ap=0 » d 
Eliminating p from these equations, we get oy = 2(1) (-1)=-2= E - - 
cY 20 or at—c2=ab ds Note that the given polynomials are not in standard form. 
Bar] = To carry out division, we first write both the dividend and 
Mm divisor in decreasing orders of their degrees 
al is ax? + bx2 + cx + d and zeroes are o, D and y = grees. 
dir So, dividend 2 —x? 3x2 - 3x + 5 & divisor- —x? +x- 1. 
i tla By + yo. of 
Let p= tu gy. apy ; & py -d/a and WES 
=x? ex -1]xi 43x? -3x 5 
cla c e xt ux 
ap + By+ yo. =c/a = p= "a7, d oo E 
16. The given polynomial is f(x) = x* + 2x? — 2x? + x — 1. To 2x? -2x +5 
make this polynomial exactly divisible by "E ae 
x2 + 2x — 3, let us add p then x* + 2x3 - 2x & x 1 + pis s de as 
exactly divisible by x? + 2x -3. 3 
2 4.3 42 2 
x *2x-3| x *2x -2x * x-1* p[ x We stop here since degree 
x 2x - 3x (3)= Us 2 = degree (-x? + x - 1). 
= - + So, quotient = x — 2, remainder = 3. 
[es Now, Divine x Quotient + Remainder 
A T-(-x**x-1)(x-2)*3 
For remainder to be zero, x? + 2x -3 ^ x *x - ] +p -—X3 x) x 42x. 2x 4243 
So, p=x-2, NE PENNE =-x? + 33 - 3x + 5 = Dividend 
So, x - 2 to be added to make the polynomial divisible by In this way, the division dasti veiei 


x2 * 2x - 3. 
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In above probelm, ifwe take commor 
in the form olat (b? 


` * 
q 
o X 3.3.3 $555 1.3 
" [D qax t 3p*q?x? + 3pqx + 1 =q] 
C 


| A L (qx) 3 (pqx)?.t + 3pqx (02 (03 - gà] 
t 
Let pqx = Aand 15 D 


m À [A3 + 3A?B +3AB? +B? ~ qr] 
q 


! ^ (pax + D- (q9?] = = [pax 1 - qr] {(pqx + 1)? + 
q 

(pax + D qe (qr)?] 

- " [pax + 1- qe] [p?q?x? 4: 1 + 2pqx + pq2xr+ qr q^r?] 


We know that 

Dividend = Divisor x Quotient + Remainder 

= Dividend — Remainder = Divisor x Quotient 

Clearly, RHS of the above result is divisible by the divisor. 
Therefore, LHS is also divisible by the divisor, Hence, we 
must subtract remainder from the dividend, 

Divide 8x4 + 14x - 2x? + 7x - 8 by 4x? + 3x - 2, by following 
process : 


4x? +3x—2)8x4 + 14x? - 2x3 7x -8 (ax? +2x-1 
8x! «6x? - 4x? 
- - + 
8x? +2x? +7x -8 
8x? +6x2 - 4x 
- - + 
-4x? +11x-8 
-4x? - 3x 42 
+ + = 
14x - 10 


Clearly, Quotient = 2x? + 2x - | and Remainder = 14x — 10 
Thus, if we must subtract 14x - 10 from 8x4 + 14x? — 2x2 + 
7x - 8. 

By division algorithm, we have 

Dividend = Divisor x Quotient + Remainder 

= Dividend - Remainder = Divisor x Quotient 

= Dividend - Remainder is always divisible by the divisor. 
Hence, f (x) - (x +a) = x^ - 6x? + 16x2 26x + 10 —a is exactly 
divisible by x? - 2x + k. 


1 then it may become 


AINE 
Polynomials 











Let us now divide x4 — 6x3 + 16x? — 26x + 10—a by x?-2x 
+k, 


x2 = 2x +k) x4 - 6x + 16x — 26x + 10-a( & —4x * (8 — k) 


X —2Xx +kk 

—- + " 
— 4x! + (16 - k) X - 26x + 10-a 
-4x + 8x? — 4kx 
+ = . + 


(8 - k)x? - (26 - 4k) x + 10- a 
(8 —k)x* - (16 - 2k)x + (8k - K ) 
- + = 
(— 10+ 2k)x+(10-a-8k+k) 

For f (x) - (x +a) = x4 - 6x? + 16x? - 26x + 10 —a tobe 
exactly divisible by x? - 2x + k, we must have 
(-10-- 2k) x - (10—a— 8k - k?) - 0 for all x. 
Equating co-efficients of x and constant terms — 10 + 2k 
70 and l0-a- 8k * k? -0 
—k-5andl0-a-40*25-0 2k-75anda-- 5. 


Since, E and 4s are two zeroes of (x). 


5 5 
Therefore, | x= E | and | X+ E | are the two factors 


of fix). 
Product of these two factors must be a factor of fix). 


e es (< JE 3x2~5) d 
3 3 i 3 gox Masa 


factor of ['(x). 

Also, 3x2 — 5 is a factor of f(x), 

To find the product of other two factors, we divide f(x) by 
3x2 — 5 as follows: 


3x2 -5)3x! +6x3 =2x? =l0x=§ (x? tnt 


T 40x" = 8x? 
ait um + "TN 
Ox? 4 x? “0x =$ 

ox! +0x2 « 10x 
= 








Hence, x^4 2x 41 ix the multiptioation of ether two 
fetors, 
By division algorithin, we have 


xP ANTS (NEN)? e (ce D EN) 


Hence, the other two zerves of FOX) aie =l and =t, 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 











mario eA el e 
Since, 
-b c. 
" a+B =— and of = — 
a a 


Sum of the zeroes of required polynomial 








-. Consequently required polynomial = x? — (Sum of the 
zeroes)x + Product of the zeroes. 
=x? + -3ac)x += 


a?c 


We have, 
f(x) ^ abx? + (b? — ac)x - bc = abx2 -- b2x — acx — bc = bx (ax 
-- b) - c (ax +b) 7 (ax +b) (bx - c) 


b c 
Thus, the zeroes of f(x) are a. = 2 and B= E 


b c ac—b? __ Bie. 8 
Now, a+B=- uc and af = "a í 


From the given polynomial f(x), sum of zeroes : 


2 
Coefficient of x _ (t =*)- ac—b 


arp Coefficient of x? ab ab 
And product of zeroes : 
Constant term _ bc — € 
pn. o0 0)» —— Z - — — 


7 Coefficientofx? ab a 
Hence, the sum and product of the zeroes are same in both 
cases. Therefore the relationship between the zeros and 
its coefficients is varified. 
Let the cubic polynomial be ax? + bx2 +cx+d;a, b, c, d, be 
real constants 
Let the zeroes of (1) are a, D, and Y such that a. =-3, 


p2-1l, y=2 


2 


A ts abu xr CURE eo wont 7 144997. 

Dalin mrn inf Da NE ERE : 
lynomials > = o 
ud La dua o SA A AA tale’ i fudi ^ 


10. 
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Now, 


2i c _-d 
aseo op py yo. 7 7» and apy = "ha 


-b 
= =- — = -2 >b=2a 
Here, &+B+y=-3-1+2 2 > z = 


c 
Also, of + By+ya=3-2-6=-5= =~ =c=-Sa 


-d d 
And aBy=(-3)(-1)(2)=6 = 2 = 3 => -0 
= d=-—6a i - 
Substituting the values of b, c, and d in (1), we get the 
required cubic polynomial as 


ax? 4 2ax? — Sax — 6a 


-This is the required family of polynomial satisfying all the 


given conditions. 
By division théroem, Dividend = Divisor x Quotient + 
Remainder 


ox -3X x *2-h(x) x (x -2)* 2x +4) 


= h(x)x(x-2)23)-3x?9 x +2- (2x +4) 
x? -3x?43x-2 
x-2 
To find h(x), divide x?— 3x? +3x—2 by x —2 as follows 


=> h(x) = 


x-2) x? -3ax? « ax- 2 (2-x«1 


x? — 2x? 
— + ', 
- x? *3x 


-x?42x 


Hence, h(x) » x? -x+ 1. 
Let y 7 f(x) » x? - 4x. 


The values of y for variable value of x are listed in the 
following table : 
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— Exercise 2: - 


-— 


MULTIPLE CHOICE QUESTIONS: 


1. 


(d) f(x) =x? + 1, divisor =(x—2) 
Remainder = f (2) = 25 + 1 =33 

(b) f(x) » x? -x * c, divisor=(x +1) 
Now, f(-1) 23 implies (C1) - (-1) * c 73 
cm] 

(c) f(x) - 2x9 - px? - x ^ q 
f(-1)=-2-p—1+q=0 


or p-q7-3 | | | |  . .... (1) 
f(2)216-4p*2*q-0 
orv"4p-q"-tiB -" vv LM (2) 


Solving (1) and (2) we have p=7, q=10 


(d) The expressions (x — 1) (x + 1) and (x - 1) (x— 1) which 
vanish if x = 1. 


(d f(x)2-230-x?-3x-k 
Divisor is (x — 1) 
^ £(1)=0 >2-1+3-k=0 ork=4 


(a) The square of any prime greater than 3, when divided - 


by 12 leaves a remainder 1.p? when divided by 12 
leaves a remainder of 1, and 17 when divided by 12 
leaves a remainder of 5. So p? + 17 when divided by 12 
leaves a remainder of 6. 


(a) Letf(x)- x8 x5 - x2-x 4 1. Forx=] or0 


f(x) * 1 7 0. Forx <0, each term of f (x) is +ve and so 
first f (x) » 0. 


Hence f (x) is +ve for all real x. 


(a) 9. (b) 


19. 


MORE THAN ONE CORRECT: 


1. 


f(x) = 3x4 
(x-3) 









3|3 -5 10 Il -61 
9 12 66 231 
3 4 22 77 170 


(b) 10x27.7 Or x=0.7 


Subtracting, 9x=7 .;, X=- 


2x == 1.555 bonus 1.5 


(b x2+4x+2 -(xX?*4x *2)-2- (x 27 -2 
Lowest value = - 2 whenx*2-70 


(à 14. (c) 

(d) 

(c) 2-4x-x? 
-6-4-4x-x? 


76—-(4* 4x * x2?) 2 6- (x * 2 
Maximum value = 6 when x - 2 - 0 
(c) 18. (b) 
(b) 


(a, b, c) 
In (a) power of x is —1 i.e. negative .. (a) is not true. 


l 
In (b) power of x == , notan integer. ~, (b) is not true 


In (c) Here also power of x is not an integer .". (c) is not true 
(d) holds [ -.- ‘all the powers of x are non-negative integers.] 
(a, c, d) 

(a) is not true 


cape [By def] 
olds 


['- degree ofa zero polynomial is not defined] 
(c) is not true 


. — [degree ofa constant polynomial is *0"] 
(d) is not true 


[-. a polynomial of degree n has at most n zeroes]. 
(a, b, d) 


(a) Ifp(x) is not divisible by g(x); then r(x) # 0 ©. (a) is not 
true 


(b) if p(x) is divisible by g(x), then 


r(x) = 0 for all x i.e., r(x) is a zero pélynomial whose 
degree is not defined. 


*. (b) is not true 
(c) isclearly true [-. division algorithm rule] 
(d) Since degree of r(x) < degree of g(x) 

or r(x) = 0, but g(x) # 0. 

^ r(x) = g(x) is not true. 
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(a) isa Binomial .'. (a) is not true 
[^ it has two terms] 
(b) isa Trinomial [-. it has three terms] 
(c) isa Monomial [+ it has only one term] 
(d) isa Binomial [^ it has two terms] 
5.  (ab,d) 


poc 
2 == 2 Ly. . ] 
(a) x“ x x * +x is not a polynomial since the 


exponat, of variable in x3 term is negative 


( 2x?-34x 412232 33 *lis not a polynomial, 
since the exponent of variable in 2nd terms is a rational 
number. 

(c) x?-3x- lisa polynomial. 

2 3 


(d) 2x? —5x isalso not a polynomial, since the exponents 


of variable in 1st term is a rational number 

(a), (b) and (d) 
6. (a,b,c) 

(a) Since, the graph meets the x-axis in two distinct points 
A, B. .'. it is graph of a quadratic. 
Since, the graph meets the x-axis in two distinct points 
A, B. ~. it is graph of a quadratic. 
(c) Since, the graph meets the x-axis at the points A, B 
(distinct points) .. it is graph of a quadratic 
Since, the the graph meets the x-axis at a single point 
-, it is not graph of quadratic. 

7.  (a,c,d) 


PASSAGE BASED QUESTIONS: 


Passage-I 
1. (© a*p-p,op-4 


(b) 


(d) 





DEEE A 





(1-4-27 9 
" 4 4 
3. (b) a*B-5,op-4 
11 ee eee ee 
Passage-Il 


L ® 2. (a) 3. (a) 


o Lb 9 


ASSERTION & REASON : 
1, (a) Clearly, Reason is true. (Standard Result] 
a*p*ys-(72)722 0*y72 -. , 17 2. 


aßy=-(-r)=r ^ ap(2) =r => of 


E Lt - 
o py yo. 7 4 =Z +r(a+b)=4 nd uini. 


= y=2q .. Assertion is true 
Since, Reason gives Assertion 
2. (b) Reason is true. 


l 
Let &, PA be the zeroes of p(x), then 





| 4k 4k 
Q,—-2———-—1- 
a k^«4 k? +4 
Q-4k-4-20 2 (k-2}=0 ~- k=2 
-. Assertion is tue 
Since, Reason is not correct explanation for Assertion. 
3. (d) Reasonis true by Remainder Theorem. 
Again, x4+ 4x2 5 = (x? - 2) + 1 » 0 for all x. 
-. given polynomial has no zero ~. Assertion is not true 


4. (c) Reason is false [-. a polynomial of nth degree has at 
most x zeroes.] 


Again, x? +x =x (x? + 1) which has only one real zero (x= 0) 
[^ xt 1 + Oforallx € R] 
<^. Assertion is true 


(a) 
(b) 
(c) 
(d) 


MULTIPLE MATCHING QUESTIONS: 
l. (A)2rq; (B)>r,t; (O s,u; (Dp 
(A)4-x220 
x=+2 
(B) x° - 2x2 =0 
x*(x-2)=0 
x=Oorx=2 
(© 6x2-7x-3=0 
6x? -9x+2x-3=0 
3x(2x-3) - 1(2x- 3) «0 
(3x * 1) (2x-3) «0 
x=3/2orx=- 1/3 
(D) x=7 


HOTS SUBJECTIVE QUESTIONS M 





|l. = zJ3 are zeroes = (x+ V3)(x - V3) = x? -3is a divisor 
of x* -3x3 - 7x? +9x + 12, 
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4x +12 
E *12 
ee KW 


qx) »x?-3x-4- x?-4x - x-4 

=x(x—4) + 1(x-4) 
qx) =(x+ 1) (x-4) 
zeroes of q(x) are -1, 4 
. Remaining required zeroes are —1, 4.] 
We have p(x) =x? + 6x? + 11x 6 
By trial putting x =—1, we find that 
p(-1) =(-1)3 + 6(-1)? + 11 -1)* 62-14 6-114620 
‘. By factor theorem x + 1 is a facrtor of p(x). 
Now, x? + 6x? + 11x+6 
=x3+x24+5x2+5x+6x+6 
=x2(x + 1) +5x(x+1)+6(x+ 1) 2 (x^ 1)(x2+5x+6) 
We could have also got this by dividing p(x) by (x + 1) 
x? + 5x +6=x?+2x + 3x +6 [by splitting middle term] 

=(x+2)(x+3) 

xi 6x2 + 10x 6-7 (x 1)(x+2)(x+3) 
dianie =x? + 6x? + 11x+ 6 is zero when x + 1 = 
Oorx*2-200rx-*3-0 


ie. whenx--l,orx--20rx-—3 
So, the zeroes of x? + 6x? + 11x +6 are -1, 2, and 3. 
Now, the sum of the zeroes of x3 + 6x2 + 11x * 6is 


-6 _ —(Coefficient of x?) 


l Coefficient of x? 


Product of the zeros = (-1)(-2)(-3) =- 6 = 


—6 Constant term 


| Coefficient of x? - 
Sum of the product of the zeroes, taken two at a time 
(-1) 2) + (-2)(-3) + (-3)(-1) =2+6+3= 11 
- Cofficient of x 

Cofficient of x? 


In general, it can be proved that if a, B, y are the zeroes 
of the cubic polynomial ax? + bx? + cx + d, then, 


a+B+y= o By+ yo =— and apy =— 
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Ne aati Ao c Reade Gh 3 s ad dU OCCA em ase, aigu AR. Fe Uo - 


Let a and f are zeroes of quadratic mola p(s) = 3s? 


—6s+4 


4 84 
We know, o2 + ?- (a. B ? -2aß -2? - ^E zm uic 


4 
dip, a+ B-2andap- 4/3. So, x= ai * 


2 ae 13:447 4 8 
4/3 3 4 
Since, œ and D are zeroes of polynomial f (x) 2x2 - 5x * 7. 


en (1) aa 
So,a+B = 2 2 and oB= 7 
Let S and P denote respectively the sum and product of 


zeroes of the required polynomial. Then, polynomial is p(x) 
=k(x?—Sx + P) 


S = Qa-&38) + Bo.+2B) = 5(a+B)=5x2=— and, P 
—- (2a. 39) (3a. 2p) 
= P=6(a2 + B2) + 1308 =602 - 6B? - 1208 + o 
-6(o-* B)? of 

2 

5 T2 Tp. 9 
P26x|—| *—2—-4—- 

e (2) 2 2'2 
Hence, the required polynomial i is given by p(x)=k 
(x2 - Sx +P) 


25 
or, ES E x 4l ) where k is any non-zero real 


number. | 
Let the cubic polynomial be ax? + bx? + eee FU ww (1) 


Let œ, B, ybe the zeroes of the required cubic polynomial, 
then 


-b VS 
SSPE Y= of +By+ ya =<; and apy = 3. 
a 
Now, according to the question, a+ D + y=2 
-b b 


=> —=2>-=-2 
a a 


ap + By + ya. 5 -72 ---] 


And apy=-14 > = 14 Szi 
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— i LE Jp 
Ifa- 1, —n m— d= 14 


Substituting the values of a, b, cand d in (1), we get the 
required cubic polynomial 

x?-2x2- 7x - 14 

This polynomial satisfies all the given conditions 


6. Number of poles — 8x  -6x* e 5x-21 +] eka 


2x -3 


[Since, one pole will be situated at the initial point] 


2x -3)8x? —6x? 4 5x -21 (ax? 3x47 
3 2 


.98x  —12x 
- + 
6x? 4 5x - 21 
6x? - 9x 
— + 
14x - 21 
14x - 21 
— + 
0 


Now, from equation (1) , we get, number of poles = 4x? + 3x 
+7+1=4x2+3x+8. 

7. Ifx4+x3+8x2+ax+bis exactly divisible by x? + 1, then the 
remainder should be zero. 
On dividing the polynomial by x? + 1, we get, 


x2 + 1)xt +x + 8x +axt+b (2+x+7 





x! + x 
x 47€ *ax*b 
x +x 
7x? -x (a- 1) t b 
7x? F 
x(a-1)+b-7 


Quotient = x? +x +7 and Remainder 


x Bs zen PS ee CD re. NN 


e Se Polynomials - 











e -D*«6- 7) 


Now, since, x? + 1 is factor of this polynomial, 


Remainder = 0 
= x(a—1)+(b-7)=9 > x (a—1)+(b-7)=0x +0 
Equating coefficient of x and constant term, we get, 
a-120andb-7-70 => a-landb-7 


8. Lety- f(x)or, y23-2x- X 


Let us list a few values of y = 3 — 2x — x? corresponding to 
a few values of x as follows : 


E [-[2[2]e|1[2]| 3 | 4 | 
E EJEIEERBEDEIE 2 


Thus, the following points lie on the graph of polynomial 
y*3-2x-x?: 

(—5,-12), (A4, —5), (3, 0), (2, 3), (71, 4), (0, 3), (1, 0), (2, —5), 
(3, — 12) and (4, -12) | | 

Let us plot these points on a graph paper and draw a smooth 
free hand curve passing through these points to obtain 
the graph of y = 3 — 2x — x7. The curve thus obtained 
represents a parabola, as shown in figure. 
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PAIR OF LINEAR EQUATIONS 
IN TWO VARIABLES 





An equation of the form Ax +By+C=0 is called a linear equation in two variables x and y. 

Where A is called coefficient of x, B is calléd coefficient of y and C is the constant term (i.e. free from x and y) 
A, B, C e R, [ € means belongs to R, means set of Real numbers] 

But A and B cannot be simultaneously zero | 


It is called a linear equation because the two unknowns (x and y) occurs only with power one and the product of two 
unknown quantities does not occur. A linear equation in two variables always represent a straight line. 


Since it involves two variables therefore a single equation will have infinite set of solution. But a system of pair of linear 
equations in two variables have either no solution, unique solution or infinite many set of solutions. 


Standard from of a pair of linear equations in two variables : 


axt*byteoe*Ü | ^«^ voro cem mne (i) 
ax*byt*ce20 ee— (ii) 
Here Ay, by, Cy, Ay by 


and C2 all are real constants. 


~ 
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SOLUTION OF A PAIR OF LINEAR EQUATIONS IN TWO VARIABLES : 
To find two numbers such that their sum is 35 and their difference is 5. We could indicate the problem algebraically by letting x 
represent one number and y the other. Thus, the problem may be indicated by the two equations : 

xt+y=33 

x -y=5 ; 
Our problem is to find one pair of values that will satisfy both equations. Such a pair of values is said to a graphically solution 
of both equations at the same time, or simultaneously. The two equations for which we seek a common solution are called 
simultaneous equations. The two equations, taken together, comprise a system of equations. Each of these equations represents 
a straight line on a graph. 
Graphically solution of a system of a pair of linear equations in two variables is the co-ordinates of the point where the two lines 
intersect. 


CONSISTENT, DEPENDENT AND INCONSISTENT SYSTEM OF EQUATIONS : 
——— a ÍT tail alti E QUEEN a Mache esis acids 
System of a pair of linear equations in two variables : 
a,x+by+c,=0 
a,x+b,+c,=0 
The given system of a pair of linear equations in two variables has either one solution, infinite solutions or no solution. 


a; 
(i) If a, " b," then the system has one (or unique) solution, and the system is called consistent. 


In this case, a pair of straight lines represented by the system intersect each other at only one point. 


Sj e — i . 
(ii) If ss T b, = be then the given system has infinite solution and the system is called dependent. In this case, a pair of lines 


represented by the system coincides with each other. So the intersect each other at infinite number of points. 


a b c - 

(iii) If “1-14! then the given system has no solution and hence the system is called 
a, 2 & 

inconsistent. In this case, a pair of lines represented by the system are parallel to each other. 


So they do not intersect each other at any point. 


SOLVING SYSTEMS OF A PAIR OF LINEAR EQUATIONS IN TWO VARIABLES : 
editor ads a tala es RS ate cci eene nie se et lt Be Esci edi 


We can solve a pair of linear equations in two variables by either by graphically or by algebrically. 


GRAPHICAL METHOD TO SOLVE A PAIR OF LINEAR EQUATIONS IN TWO VARIABLES : 


Graph both equations using same pair of horizontal and vertical lines called X and Y-axis r i : 
! $ à espectively, Co- e 
point(s) of intersection of the two lines is/are the solution. " Y. Co-ordinates of th 


ILLUSTRATION: 
Check whether the pair of equations 
x+3y=6 — EI 
is consistent. If so, solve them graphically. 
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Hence the given system of a pair of equations in two variable is consistent. 


Let us draw the graphs of the equations (1) and (2). For this, we find two solutions of each of the equations, which are given below 
in the table. 


x*3y26 ^ 2x=3y=12 
i» || 2]: 


Plot the points A(0, 2), B(6, 0), P(0, — 4) and Q(3, — 2) on graph paper, and join the points to form the lines AB and PQ. 


Y 
[. 6 "e i 
T 5 Rss 
E 26 4 mc i n 
3 X 
^(02) ^ ' ! 
1 B(6,0) 
X’ = => x 
-6 -5-4-3 2-1, v 6 
6 3 
uc : 
P(0, —4) 
N7 
. E 
y D 


Point B (6, 0) common to both the lines AB and PQ. So, the solution of the pair of linear equations is x = 6 and y = 0. 


In each of the following, find whether tne system is consistent, inconsistent or dependent : 
(i) 5x+2y=16 (ii) 5x+2y=16 (iii) Sx+2y=16 


" peto Ros 15 
7x-4y-2 | ar Lys 2 5t3ya24 


a, b 


Hence the given system is consistent. 
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a 5 b 10 5 c 16 8 a b € 
G) T my Z1 "u ku 
a> b 6 306 2 | a bj &% 
Hence the given system is inconsistent x 
apes. P B. 5 «m dé » d dut 
a; 15 3 i: d 24 3 aj bj € 


— — —Á€—À —— —À [_ — c nmág m m = 
—Á — — — —  — — —nÜ 


ALGEBRAIC METHODS TO SOLVE A PAIR OF LINEAR EQUATIONS IN TWO VARIABLES : 
rE A PAIR OF LINEAR EQUATIONS IN TWO VE 


(A) FIRSTMETHOD—SUBSTITUTION METHOD: 
Algorithm to find the solution : 
A system of a pair of linear equations in two valilla 
a,x+b,y+c,=0 

a,x+b,y+c,=0 
There are three methods to solve a pair of linear equations in two variables algebrically. 
Step 1 : Find the value of one variable, say y in terms of the other variable, i.e., x from either equation, whichever is convenient. 
Consider this equation as equation (3). 
Step 2: Substitute this value of y in the other equation, and reduce it to an equation in one variable, i.e., in terms of x, which can 
be solved. Sometimes, you can get statements with no variable. If this statement is true, you can conclude that the pair of linear 
equations has infinitely many solutions. If the statement is false, then the pair of linear equations is inconsistent and hence no 
solution. 
_ Step 3 : Substitute the value of x (or y) obtained in Step 2 in the equation (1), (2) or (3) to obtain the value of the other variable. 


TELGSTRATION 


Find the solution of the following system by substitution method : 
4x+y=11 ; x+2y=8 





It is easy to j solve for either y in the first equation or x in the second equation. Let us solve for y in the first equation. The result 
isy-11—4x 
Since equals may be substituted for equals, we may substitute this value of y wherever y appears in the second equation. Thus, 
x*2(11—4x)-8 
We now have one equation that is linear in x; that is, the equation contains only the variable x. — * 
Removing the parentheses and solving for x, we find that 
x*22-8x-8 or -7x=8-22 
' x=- 14 or x=2 
To get the corresponding value of y, we substitute x = 2 in y = 11 — 4x. The result is 
y=11-4(2)=11-8=3 
Thus, the solution for the two original equations are x = 2 and y= 9. — 


O 


ILLUSTRATION: 


Solve the following pair of equations by substitution method: 
7x — 15y w (1) 
x + 2y = 3 III (2) 


Step 1 : We pick either of the equations and write one variable in terms of the other. 


Let us consider the Equation (2) : 
x+2y=3 and write itasx=3-2y — ...... (3) 


Step 2 : Substitute the value of x in Equation (1), we get 
7(3-2y)-15y72 
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ie,21—14y -15y72 i.e. 9-9. 


Therefore, y = eA 
erefore, 775 


Step 3 : Substituting this value of y in Equation (3), we get 


Therefore, the solution : x = E y= 19 


29 29 


Verification : Substituting x — 49 and y — E , you can verify that both the Equations (1) and (2) are satisfied. 


29 29 





Solve the following simultaneous equations by using the substitution method: 
xtyz15 ; y-x-*3 





Label the equations as follows: 


Stepp ^ ——— — —— ——— — 5 — ensem (1) 

pourra.’ V > PRIR Ub s: Lan (2) 
substituting y = x + 3 in (1) gives 

x+x+3=15 -NN 

2x+3=15 


2x=15-3 or 2x=12>x=6 
When x = 6, y=6+3=9 [From (2)] 
So, the solution : x = 6, y=9 


ILCUSTRRTION 


Solve the following simultaneous equat* ns by using the substitution method: x + 4y= 14;7x- -3y-5. 





x+4y=14 . EE (1) 
7x-3y-5 er m M (2) 
Fromeq.(),x214-4y |  . , (3) 


Substitute the value of x in equation (2) 
7(14-4y)-3y=5 
= 98—28y—-3y=5 —98-31y-5 


93 
=> 93-3ly=> Soo 


Now substitute value of y in eq. (3) 

Solution:x=2,y=3 eee 
(B) SECOND METHOD— ELIMINATION MEHOD: 

Algorithm to find the solution: 

Step 1 : If coefficients of one variable (either x or y) in both the equations are not equal, then first multiply both the equations by 

some suitable non-zero constants to make the coefficients of one variable (either x or y) numerically equal. 

Step 2 : Add or subtract one equation from the other so that one variable gets eliminated. If you get an equation in one variable, 

go to Step 3. 

If in Step 2, we obtain a true statement involving no variable, then the original pair of equations has infinitely many solutions. 

If in Step 2, we obtain a false statement involving no variable, then the original pair of equations has no solution, i.e., it is the given 

system is inconsistent. 

Step 3 : Solve the equation in one variable (x or y) so obtained to get its value. 

Step 4 : Substitute this value of variable (x or y) in either of the original equations to get the value of the other variable. 
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-—! MM r 


BUSES | Mathematic] 






s edad diuum SS - 


The ratio of incomes of two persons Is 9 : 7 and the ratlo of thelr expenditures Is 4 : 3.1 f each of them manages to save 1 2000 
per month, find thelr monthly incomes, 


Let the income of thetwo person by 1 9x and 1 7x and their expenditures be X 4y and 1 3y respectively. Then the equations formed 
for the given situation are given by : : 


cea ee osana (1) 
and 7x=-3y=2000 | | .2Q2oses (2) 

Step 1 : Multiply Equation (1) by 3 and Equation (2) by 4 to make the coefficients of y equal. Then we get the equations: 
27x-12y-6000 Ar i il ai? iaai Le (3) 
28x-12y28000 ccna (4) 


Step 2 : Subtract Equation (3) from Equation (4) to eliminate y, because the coefficients of y are the same. So, we get 
(28x - 27x) - (12y - 12y) = 8000 — 6000 
i.c., x=2000 | 
Step 3 : Substituting this value of x in (1), we get 
9 (2000) — 4y — 2000 
, Le, y=4000 
So, the solution of the equations: x = 2000, y= 4000. Therefore, the monthly incomes of the two persons are € 18,000 and X 14,000, 
respectively. | 
Verification : 18000 : 14000 — 9 : 7. 
Also, the ratio of their expenditures = 18000 — 2000 : 14000 — 2000 = 16000 : 12000 =4: 3 


(C THIRDMETHOD-CROSS-MULTIPLICATION METHOD: 
Algorithm to find the solution: 
Step 1 : Write the given equations in the form : 
axt+bytc,=0 
— axt+bytc,=0 - . 
Step 2 : Taking the help of the diagram given below. ; 





The arrows between the two numbers indicate that they are to be multiplied and the second product is to bs subtracted from the 
first product. 
Write equation as 


x y Z 


bc -bc caz -c24) ajb -azb 
Step 3 : Find x and y, provided a,b, — a,b, # 0 


Solve the following equations by cross-multiplication method: 
3x + 2y+25=0, x *y - 1520 


jk t2y a > Sl | — — — — ceune (1) 
x*tytl$50 O — (2) 
Here, a,,7 3, b 22,c,725 
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— Dal» Y 1 of 
i 


N A t rh att. ; 
1M j (T MAN the T MIRA EA SNP 


ERE eee Ey. Peg Lig * ye 


~ 25x1—-15x3 3Xx1-2x1 
Er m y l 


2x15-25xl 


Aa aL] 
5 


-20 => x=5,y=-20 


* - Aes nr Equa Itio fi 


7 z f : — ntt ne A decorate rit 
ns sin two ya T hilos ug Ai we t = eer Em H 69 l 1 


A SAEC PS ALAA GA Anse tok AO iir we 





SOLUTION OF A SYSTEM OF A PAIR OF EQUATIONS REDUCIBLE TO THE SYSTEM OF A PAIR OF LINEAR 


EQUATIONS IN TWO VARIABLES : 


By using the suitable substitution or simplification first we convert the given system into the system ofa pair of linear equations 
in two variables. Then after using any algebraic or graphical method we solve the system. 

















Solve the equations : cll + 3 = 2 =2 and 3 
2x*1, 3y 42. 

Given equationsare: —73—*- 5 = 2 

2Qx*1) 33»*2). | 
— 3 5 

2x *l 3yt+2 _ 
Let = mi. 

3 

Then the equations become 

u+v=2 

2u-3v--] 
Multiplying (3) by 3, 
3u+3v=6 


Adding (4) and (5), 5u2 5 2 u=1 
Substituting this value of u in (3), 1 *v22 = v=2-1=1 








2x+ 3y+2 
Then I'"-usl and r =y=] 
=> 2xtl123 and 3y+2=5 
=> 2x=3-1=2 and 3y=5-2=3 


=> x=] and y=! 


2(2x+1) 3Gy+2) _ 


(1) 


(2) 


(3) 
(4) 


wkd) 
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SOLVING THE WORD PROBLEMS : 
———— M 


ME os erm dere È Mathematic] 


— M — —À 


Many problems can be solved quickly and easily by converting them in to a system of a pair of linear equations in two variables 


as follows : 


(i) Represent the unknown quantities by variable A and y, which are to be determined. 


(ii) Find the conditions given in the problem and translate the verbal conditions into a pair of simultaneous linear equations. 
(iii) Solve these equations and obtain the required quantities with appropriate units. 


O RS. I aS " 


by 4. 


Find the two numbers such that half the first equals one third of the second and twice their sum exceeds three times the second 


If we let x and y be the first and second numbers respectively, we can write two equations almost directly from the statement of 
the problem as 


and 2(xt+y)=3y+4 


4Y L2ym Syd = 4y+6y=9y+12 = y=12 (Second number) 
3 | | 


Tm = = x=8 (first number) 
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bs >") -. "€ ov — - “` - ~ 


i. M23 19 and Sr +4p=37, then find the values efxandy. ki E em M 


-5 -—áÀ oe um e ai e D 2 roe e oh - 


»- 


Sel In this method, the two equations are reduced to a single variable equanon by eimmnaing one of he varubües. 
Steph: Here, letus eliminate the v term, and in order to eliminate the y term, we bave 10 makipiy the Ex equamon wit Ge cetie 


otv in the second equation and the second equation with the coefficient of y in the first equation so dur dut the coefficients 
of v term in both the equations become equal. 


(2vtay= 19)4 2S -12v7 76 D 
(Qty 3D)321àX-12y2100101 -Q) 


"s 


Stp2: — Subtract equation (3) from (4), 
(lav 12 - (S9 127 111-76 


p Sa qa WEGEN 
-— (X9 X ZOAYX-TS 


Step3: — Substitute the value of x in equatin (1) or (2) to find the value of y. Substituting the value o£ x im he fest euren. we get. 
AS) + Sv= 19 


-M-19- 1023-592 ys3 


> The solution of the given pair of equation is x 2? 3; y= 


t4) 
, 








| ECHO RT oo 
2.  Sobeforx Uy x Hh x tS 
`à 4 i 
gu. com l AD 
r v 
S ta 
x v p Xe 
8.4 2 ` 
Multiplying (2) by 2 x D AQ 
S 10 
Subtracting (1) and (3) = Mi EI 
SN ID 
. I= SXU =6 
B 10 : 
Substituting x*6in(l) 
i 
76 y 
34 1! 1 | 
aX P 
>= R Honce, = 6andv 5S 
tu Sette ee C "rte tme mm emm, nl, fa a ate Pec - - 
ME EE CPP Oe eet: rS 
se dé Rene 
talks WU cu: & 0395? da whe oo oe a a = 
Sol, The given system of equation i is 
ya Y c abad) aM 
a b 
and Mya ye 243 d? A 
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: b*x a?y b^x 2 
Subtracting (3) from (1), we get "US Wim =ab(a+b)—2ab 
a T 


2 
-22 = 2402 -2ab? _, -0Y _ 2, = 
— ay ; =a*b+ab -2ap? = o. = ab - ab? > ya(*7 }=ab(a-6) 
, | 


— y-ab eae a (=a) mp 





Substituting this value of y in (2), we get 
b?x 
sat) =2ab? = b?x+a?b? = 242? > 42x = ab? => x=a* 


Hence, the solution is x = a’, y=-b? 






2x+1 | 3y+2 a 








Sol. Given equations are: i 5 l aD 
d 2Qx*1 33y*2) 
Uo. x (2) 
2x41 3y+2 (=). 
——=Uu an =y 
3 
Then, the equations become , 
utv-2 .. (3) 
2u—3v=-1 (4) 
Multiplying (3) by 3, 
3u+3v=6 9) 


Adding (4) and (5), 5u=5 => u=1 . 
Substituting this value ofu in (3), l+v=2 => v=2-1=1 





2x] 3y+2 
= =] —— — =] 
en, 3 H an 5 v 
> 2x*1-3 and 3y*2-5 
= 2x=3-1=2 and 3y-5-2-3 


= x=] and y=1 









Step 1 : We pick either of the equations and write one variable in — of the other. 


Sol. 
Let us consider the Equation (2) : 
x+2y=3 and write it as x = 3 — 2y «(Q)- 


Step 2 : Substitute the value of x in Equation (1). We get 
7(3-2y)-15y22 


ie,  21-14y-15y=2 ie.,- 29y - -19. Therefore, y E 
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SE ACA CY M Bee ^ dye» p len f. Hun. UIN A Mei ` 
4E , C € dt "E ii^ P ‘ i , In TL ^. VJ. 7237 D Ay! Moka AIRI va mra d: 
Ki " & i j | g j 4 i X S VOU T4, 19 n 
24 5 Pair wi "Linea "Ex hah do t lf lee e eot here aar RP LORD RU: 
te ae ALAC Eat rel Y Lar. Oo" fur ati p A ug i 


BE wy Fy = 
I- MA ` THE MAC vt 
8 ie 

i YR 





Step 31 Substituting th this value of y in Equation (3), we et 
wi (2 z] 49 
29) 29 


4 19 
Th f , th luti mr 
eretore, the solution is x 29 y= 29 


— —- 49 19 
Verification : Substituting x — 29' 7 = 5g» ane can verify that both the Equations (1) and (2) are satisfied. 


— 






E a 
= Wiese itin i com 


ATIUM Ay 7 NC 






Sol. Let the ten's and the unit's digits in the first vataber be: x ina y diede 
So, the first number may be written as 10 x + y in the expanded form (for example, 56 = 10(5) + 6). 
When the digits are reversed, x becomes the unit’s digit and y becomes the ten’s digit. This number, in the expanded notation is 
10y +x (for example, when 56 is reversed, we get 65 = 10(6) +5). : 
According to the given condition. 
(10x * y) * (10y 4x) — 66 
~ i.e., L1(x+y)=66 


iex +ty=6 000000 e (1) | 
We are also given that the digits differ by 2, therefore, o 

either x-y=2 poe (2) 

or y-x-z2 ) (3) (0,0) 


If x — y — 2, then solving (1) and (2) by elimination, we getx = 4 and y - 2. 
In this case, we get the number 42. 

If y —x = 2, then solving (1) and (3) by elimination, we get x = 2 T: y- 4. f 
In this case, we get the number 24. 

Thus, there are two such numbers 42 and 24. 

Verification : Here, 42 + 24 = 66 and 4 — 2 =2. Also 24 +42 =66 and 4—2 - 2. 





Sol. m— on (1): 
2x+y=3 => y=3-2x 


From equation (2) : 2x -3y 2 7 = 3y-2x-7 


OB ani 
à, 3 





[Note: We choose such values for x that give integral values of y] 
The graphs of the 3 lines are plotted as shown below: 
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P(b, 1) 
Equations | and 2 represent coincident lines. 
Equations 1 and 3, or 2 and 3 represent intersecting line with a unique solution (2, —1) 
There are no parallel lines. 
Line 2x + y = 3 or 4x + 2y = 6 cuts Y-axis at (0, 3) 





meCESS tT taeao af 5 ate vmm nel STD Y THEN qme - (v woh! pers RET ROT MNT Tp 
e3x-t. +25=0,x+y+15=0_ ae ite l 


AL SO E E T ee ES ee ah che al bE DÀ "do Vah OL NP dii RP i lata eau irate vans Uy S NT JN 1B ual ocr e$ liben d un dh Iu 
Sol. 3x+2y+25=0 — (1) 
x+y+15=0 neeme (2) 
Here, a,73,b,72,c, 725 
a,71,b571,c5715 
2 25 3 2 
1 I5 4 | l 
2x15-25x1 25x1-15x3 3x1-2xl 
X m l M 
30- 30-25 25-45 3-2 
x y» 31 
—————-m— 5 0 qe 1 
5 -20 1 (1) 
x y 
—z], — qm | =5, =- 20 
5 = => x=5,y - i 


v =- 
^ eg ‘te 2. Tr ean i "a LN ALS y E à 
"2. es nf k vill ¢ e fo low in ; Tini ‘equations m aT nitel many olution a^ ` À 
i VARS Uv AN - ving pair ot Icar m + | 888388881 : A, A AUT ae 
" š : t . l 
À Ma <5 ‘ates 
, g” 3) 0 E L 
eee Tox NA ae 
gi b 4 


"3 


U 


"L4 
; e os 
ey f yé , EN 





B Y i EA * i 
e 
E m TR ni 
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k-3 k 3 


So, wen T = : > B ; k= 
, ee IE E XE or ch which gives k^ = 36 i.e., K=+6 
3 k-3 | 
Also, "Ul gives 3k = k? — 3k, i.e., 6k — k, which means k 2 0 or k = 6. 


Therefore, the value ofk, that satisfies both the conditions, is k= 6. For this value, the pair of linear equations has infinitely many 
solutions. 


"At SS pez = 2mm - x 
Pm 


10. Find th the value of k for which the s zm xim 


> 


Ee - A z rr eS ER UE T ae tO ILE. E Ea cc a Pies, 
Pier pelagic any solutions. 















a, =k, b1—74, c, 7 - (k-4) 
a,=16, b,=k, c,--k 
a D> & 


Here conditionis — = 7 
a D t 


4 P. 
Also, I = 4k=k -4k 


— j-8k-0 = k(k-8)-0 
k=0 or k—8 but k — 0 is not possible otherwise equation will be one variable. 
*. k=8 is correct value for many solution. 


ae Er Pe Dra POCHE ESOS c Du le Tur ee 


H. Draw the graph of the e following | pair c oflinear equations x +3y=6. and 2x— =3y= 


" UL. 0.vet 


















. Hence, find the area of the region bounded byx - 0, 70 an. 12x-3y-12- PA E ME I 
bk. ae PEW KS SS uiis esa as VE SoS ee RR te. $2 SZ elgg Bi E KOS SORE RD S ur EE aR ge RRE : SER 3 
Sol. 
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Consider both the equations, separately. 


x+3y=6 2x-3y -12 
xa oY +12 


2 
We make the tables by giving the values to x for the both equations separately. 
3y-12 





x=65 3y "- 


2 
[x 10/613) te^ |e | o [s] 8* 
»|z]e]r spol) 
By plotting the points on the graph and joining them we get that the lines intersect at A (6, 0) 
| By joining the lines and points we get a AABC with vertices 
|. (6,0), B (0, $4), C (0, 2). Butx=0, y - 0 and 2x s 3y 12 gives us AOAB. 


l 
Area of AOAB = a" OAx OB [~ Area of A= i ù base ù corresponding altitude] 


1 
= rxs sq. units 


— Ua gr ai hinalia 
r equations graphically : 
xdi >> py a> Se aa re - 
s 7 oe Te rM NET AL 1 





CES < ^ Ae + - 7 R” a . . 5 ta TE "i »* Am E , 
d by these lines and the x-axis. Also find the ratio of areas of tria: 
n , - ‘ A Yu « [ " ra 4 p ' 
M E dr. ETE TA Y amm OTE. gia e ar mg ft: ue ag t e t - l 
? " a£" La. tat ~ Yee. i met s dli i ^, - k D 
E " M ad ! - 2 n ` EM. 
f e . 3 Er. 


a 
ELE- mae gt ee : 


x-3yz-6 


A 
^ p d 





Sol. Consider both the equations, separately 3x y 212 
= 3y=x+6 
y=12-3x 
_x+6 
3 
We make tables for both equations by giving the values to x. 
3y -12 


x=6-3y E - 


[x10 3|4| 
y [12 |3,0] 





By plotting the points on the graph and joining them, we get that the lines intersect at B (3, 3) 
ʻ x=3,y=3 
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B < ; 
- cst tal a gua Juv oot od dim ci uoa HU Os ire 


l i 
Area of triangle ABC formed by the lines with x-axis = 2 x10x32z15 sq. units 





Area of triangle BED formed by lines with y-axis, 


l 
iá 10x3 = 15 sq. units [ ^ ar.of A => x base x corresponding altitude ] 


ar (AABC) 15 1 


-. Ratio of areas of triangles is given by = 77. (ABED) “is 1 
Hence, required ratio = 1; 1 


13. Find the values ofa and b for which the following system of linear equations has infinite solutions : 
! |OAxt3y97 (ab 1)xt (a+2b+2)y=4(a+5)+1 
Sol. 2x *3y-7 

(a+b+1)x+(a+2b+2)y=(4a+4b+1) 


2 — 
— — — = 


In order that the two equations have infinite number of solutions, 


2. 1 3 _ 7 
= at+b+l at+2b+2 4a+4b+1 
(4) (B) (C) 
Equating (A) and (C), we get 2(4a +4b+1)=7(a+b+1) 
= 8a+8b+2=7a+7b+7 
—atb-5 (1) 
Equating (8) and (C), we get 3(4a +4b + ‘Gy 7 (a * 2b * 2) 
= 12a+12b+3=7a+ 14b+ 14 or 5a-2b=11 (2) 
Multiplying (1) by (2) and adding to (2), 


— Ta -10«11 a7 7-3 





Now, b=5-a=5-3=2 
Hence for infinite solutions a = 3, b - 2 


comm cue tvm tu te tpa PO ty 


14. A Ant goes 1 pea and in downs hour cag 6k upstream and 32 kn downstream in the samme 
_ time. Find the speed of the b boat in still water and the 'speed of thestream. - 


Sol. Let the speed of the boat in still water be x km/hour and the speed of the stream bá y kii then speed of - in dowastiear i is 
(x + y) km/hr. and the speed of boat upstream is (x — y) km/hr. 
12 ; 
In Ist case : Distance covered in upstream = 12 km ^ time = x-y hr. 





40 
x+y 





distance covered in downstream = 40 km .. time = hr. 


12 40 
+ 


' xey x+y 








Total time is 8 hrs. 


16 32 
"cs hr., downstream *: 32 km ~. time 








In IInd case : Distance covered in upstream = 16 km time = hr.’ 
x sty" 


| l6 3 
Total time taken = 8 hrs. y m— 
X-y x+y 


Solve them to get , x = Speed of boat = 6 km/hr, y = speed of stream = 2 km/hr, 





zB 
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78 — ii io . Pair of Linear Equation Vin two Variables - i | Mathematic | 


eae Se a E ee 


15. Ittakes 12 hours to fill a swimming pool using 2 pipes. If the larger pipe is used for 4 hours and the smaller pipe for 9 hours 
only half the pool is filled. How long would it take for each pipe alone to fill the pool ? i 


Sol. Let the time taken to fill the pool by the larger pipe = x hours and that by the smaller pipe — y hours. 
Therefore, in 1 hour, volume of pool filled by the larger pipe = 1/x 
and by the smaller pipe = 1/y 


Given that both pipes can fill the pool in 12 hours. 


de agai ar e RET 45 ed 


ig. 
x y i | a 
Given also that if the larger pipe is used for 4 hours and the smaller pipe for 9 hours, only half the pool is filled. 
A ud ul 
E x 2 ! .. (2) 
— 12 , 21 3 
Multiplying (2) by 3, — y 3 (3) 
Subtracting (3) fi l = a7 =I 3 = lay 30° 
u e owe 9 MUT ua ENa E 
racting (3) from (1), y y ) y 2 
12 
Substituting the value of y in equation (1) ae 


Therefore, time taken by the larger pipe = 20 hr. and time taken by the smaller pipe = 30 hr. 


rg tem rtm Line ME St STL ar m 


16. A train covered a certain distance at a a uniform s speed. If the train 1 would h have been 10 lah faster, it would have taken 2 hours 
less than the scheduled time. And, if the train: were *slower dr 10 km/h; it CORE have taken 3 hours more than the scheduled 
ame Find tne distance covered by! the train. 


edt ‘fis piety m M T xa) TRIES 3 A fF - 
wal C mus WI Lata DOS ue oh DX pea X el» Dal- L E 


~<a wee 


d 
Sol. Let the initial speed, be u, and the distance is d; then time, = ÉL d=ut will) 


According to problem : d ^ (u + 10)(¢— 2) [- increasing speed by 10 results in decrease in time by 2]. 
or ut-ut-2u-*10t —20 

=>  ]10r-2u-20 ! O 
Also d=(u-— 10) (t+ 3) [*: decreasing speed by 10 results in increase of time by 3] 
—  ut-ut-*3u- 10r— 30 | | 

= 3u- 10: -30 : 6) 
Adding equation (2) and (3) 


—2u +10t = 20 
3u —10: = 30 
u= 50km / hr É 


— 3x50 —101 = 30 = t=12 hrs. 
From equation (1), the distance covered by the train, d = ut = 50 x 12 = 600 km. 


17. A and B are friends and | their: ages differ by 2 years, A's father D is twice as old as A and Bis twice as old as his sister C. The 
.  agesofDand C C differ r by 40 years. Fin Find the: agesof4andB, | d. 


ERI I eee wee te 
an 


^ o-— vee 


Sol. Let the ages of A and B be x years and y years respectively. 
Since, their ages differ by 2 
4 x-y-2 t2 
Since, D is twice as old as 4 | 
D'sage = 2x (1) 
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4 Mat he: Maric c s | ju ~ Pair-of Linear E f Linear Equation in tw two Variables — Sire he O 79 | 1 


— VAL tate rcs cip d. m puce ai ie, ~t whi TS WEN 


A aeo MÀ a — eol ma m tm 


And B is twice as old as his sister C. 

C's age = y/2 years. (2) 
From (1) and (2) it is clear that D is older than C 
Since, ages of D and C differ by 40 years 


2x-7 = 40 => 4x-y- 80 


Now, we have x—y=2and4x—y=80 or x—y=-2and 4x- y - 80 
on solving x — y 7 2 and 4x -y = 80, we get x = 26 and y - 24 


on solving x—y--2 and 4x ~y=80, we get X= 274 and y= 295. 


, l l 
Hence, A's age = 26 years and B's age = 24 years or A’s age = 217 years and B’s age = a years. 


18. Given the linear equation 2x+3y- 8= 0, write another linear r equation int two variables such that the geometrical representation 


of the pair so formed is: 2 
c .,) intersecting lines ———— D. paralleli lines. EO “coincident lines - : 
Sol. Let the linear equation be, ax + by +c=0 .. (1) 


i . ; i ; b 3 
() For lines to be intersecting with 2x + 3y — 8 = 0,5 * T b+ 2^ 


2 3 
There can be many such equations with the condition that b # = 


We can find the such linear equation which represent a line interesting the given line by putting b = 35 and c = — 3a in 
4 
equation (i), then, 


ax+Žay-3a=0= x+Žy-3=0=4x+3y-12=0 


b c 


a 
(ii) For parallel lines, ad 3” 


3 ; 
€ + — 4a and there can be many such equation. We can find one such linear equation which represent a line parallel 


to the given line by putting c = — 3a. Thus, required equation, 


ax+Žay-3a=0 = 2x+3y-6=0 


a C 
(iii) For co-incident lines, 7; 7-77 5 7 k say where k is a constant. 


^ a72k,b-73k,c- -8k 
Then, required equation is 2kx + 3ky - 8k=0 or k(2x+3y-8)=0 
There can be many such equations for different values of k, showing co-incident lines. We can get one such example if k = 
then, 4x + 6y — 16 =0. 
19. "Solve the following simultaneous equations by using the elimination method: 
| 2x+3y=15 ; 4x-3y3 


É 2 "s 
is a Pe eee ee | ——— oe | EISE. lux ALS... 2 & - a . T 934.0» ut ue M 
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| so ^ — 7 ' Pairof Linear Equation in two Variables Ld Mathematics. 
Sol. Label the equations as follows: 

ax*t3yel5 ———— 0 QS (1) 

Ax-3Ay-3 ss hnnaes (2) 


Notice that 3y appears on the left-hand side of both equations. Adding the left-hand side of (1) and (2), and then the right-hand 
sides, gives: | 


2x *3y-4x-3y- 1543 
6x=18 


6 has => x=3 


We have added equals to equals, and addition eliminates y. 
Substituting x = 3 in (1) gives : 


2*3+3y=15 
6+3y=15 
6x+3y-6= 15-6 
3y=9 
Ma? 
43 3. => y=3 
So, the solution is (3, 3) ó 
20. “Solve 9 9x-4y78; 13x+7y= 101 ROT a o Mies TE DONT eMe cmm mme | 
Sol. 9x— -4y28 | |  ..- wi ; | 
larp sawn (2) 
Multiply eq. (1) by 7 and eq. (2) by 4, we get 
63x - 28y = 56 
Add 52x + 28y = 404 
. 115x 2 460 
uf - 460 ay 


115 
Substitute x = 4 in eq. (1) 
28 
9(4)—4y=8 => 36-8=4y => 28-4y2 yet md 
«o x=4,y=7 


my mm ee emot vn OM Eg 


21. . Solve » the following pairs of equations by cae them to a pair of linear equations: 
| © 6x +3y =Gxy 5 2x +t4y= 5y — 
! euer tu Misa ^ Torren ET ye A i! ay ! E 

(6b arty. *3kcy -y 4) X3x«y 2Qx-y 8 


Sol. (i) Given equations are 6x + 3y = 6xy and2x + 4y = 5xy 


Dividing both the sides of both the equation by xy, we get Unt 2 =6and 2 oe =5 
y x y x 


Let 1 =u and 1 = y . Equations become 3u + 6v = 6 and 4u + 2v 5 5 
x y 


Or u*2v-72 (1) 
and 4u * 2v» 5 (2) 
Subtracting (1) from (2) we get, 3u=3 = ul and 1 + 2v =2 = v= 
i :5 
u=1=—,=>>x=land v=-=—=> y=2. So,x-l,andy-2, 

x 2 y 
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ER aay tas ee cS ire VES x 
4 n Aris rasati mnre. 
es b ITHEMATICS- 

7 Ms Lb Aue A d rd hee dip e e E tat! aa LA on 
inks 25 0 o dp A DLL ADAC OT E LUE 











= . l l 3 l l 1 
u) G i tH = ea IB cu € 
: (i) Given equations are : x+y 3x-y 4 and 2Gx+y) 20x-y) 8 
Let us take u-— — aid ——=9 so , equation become Eras. and m AN 
3x y 3x- y , dn 4 2*2— 8 
or 4u *- 4v-3and4u-4v--] 
l I 2 1 
Adding both we get 8u = 2 => u=— and 4x—+4v=3 > yv=—=— 
4 4 4 2 
u=— = ja +y=4 
arty 4 TI : (1) 
"oe -l43 :2 
“a x+y 2 ^4 7 ..Q) 
Adding (1) and (2) we get, 6x -6 = x= l; and putting x =1 in any equation, say equation (1), 
J*XIpty- — l. So,x=1 ,y=1 à 






















Té ELE pet: x Litt T M V dd TR YS ga menm: TECN as: 
ar i vatiane fr dpt et ite 
of lin near eq uations for x and y- Visio: AID E PEU 
ARA ETE Aet Lys er] VERO Oe, Lg 
en MI E: D ir ae iT 
QV OE a pos de és 
9^: M er es ; i Meer wre ee 
yi- Mum rb. 70 ant ‘a(x Ey)-b m ds = Z 
e s “gr io^ 4 . r iet U^ At E 2 xd » ua x 5 Ses ki LEE pas Fon bce d Lc Ue 
ae ‘ Pegs a b P se! A Y xA dtu ray TU? TALES AE VOTE AR SUA UL NEAR d ie AR EA A p ae d ADAE. E Et ds ns x dx fne s : A z 2 

Sol. The given cire of equations NE . Uri v dte i AG 


a (x y)*b(x- y)-(a? -ab- b?  - 0 and a(x* y)-b(x-»)- (à? +ab+5?)=0 
This can be written as E 
(a+b)x+(a-b)y-(a?-ab+b°)=0 and (a-b)x+(a+b)y-(a? «ab 5?) o 


Here a,=a+b,b,=a-b 
a,=a-—b,b,=a+b 


aq b # atb a-b tiy: | 








Also, a, by -azh =(a+b) (a+b)-(a-b) (a-b) =(a +b)? -(a-b)? = 4ab x0 
Therefore, the given system of equations has a unique solution. | 
Now, we can solve this system of equations by using cross-multiplication method which gives : | 
—— — — 
7 bey bye, qa-coa ab, -aj 


x 


lah) (a? abb?) + (a+b) (à -ab+b?) j 7 


—— M ADD 
-(a-5) (a? -ab+b?) + (a+b) (a? ab?) 
l 
i (a+b) (a-- b) -(a- b) (ab) 
x y l x _ y d 
-(a 03) +(a3 +6) 2b (22? +?) 4ab 2p? 2b(2a? +?) 4ab 








on 25 b? F 2b(2a? +b?) PS 
So e. 1 = Āe > 
4ab 2a  ? Anh P 


l 2 2 52 
Hence, the solution of the system is x= b and y= 2a +b“ 


lc 2a ~ 2a 
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| Mathematic] 


Dan pep ee ae E 





PPT A 


23. Solve: AL 217,541 36 
n XC E SPEI DUERME zs X Sys ~$ ; l 





Sol. We have the equations : 1512 249 ilios (1) 
y 
and DIESE ^ b 20 2a Q) 
Y » 39 
Multiplying eq. (2) by 2, we get, 2 $ 2 — He uus (3) 
x yp S 
Subtracting (3) from (1), we get 
15 2 72. 13 85-72 13 13 
—=17-— > — = —— > — = 
x y 5 x 54 x 3 
=> xxD-Dnxs x-1?9.5 
13 
Putting the value of x in (2) 
5 5 yss 
1 35 " 5 1 I 
— —=— => 35x*y=5 => y2— 4 yz2— Hence, x= =— 
"ad | © Bar ie dle 


RAE pere n tm D Tete qn PE mtr ree pti 


"6 ot —Á 


24 | iue numerato ofa fraction i is4 ie than the denominatur if the Ue is decreased by 2 and the ria is increased 
__by 1, then the denominator is eight times the numerator. Find the fraction. _ 


Sol. Let the numerator and denominator of the fraction be x and y respectively. 


x 
Then required fraction = y 


RÀ y-x=4 as rd E) 
and y+1=8(x-2) 
=> y-8x--17 (2) 
Subtracting (1) from (2), 
y-8x-(y-x)--17-4 
—7x=21 


Required fraction = 7 m 


* oco me ^os "e t o9 o mm m ane 


25. The sum of two-digit number and the number obtained by reversing the order of its di 
the number. 


c Re 


Sol. Let unit digit bes — ten's j duit bs. Nò; will be 10y T 
According to problem, (10y +x) + (10x + y) = 165 


gits is 165. If the digits differ by 3, find 
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'| Mathematic s | Pairof Linear Equation in two Variables | o 83 | 

X4y4€-19 ow (1) 

and xeym-j ^ ^e (2) 

or -(xv-»)923 ..... (3) 
r+y=I15 xt+y=15 
r-y=3 -x+yp=3 
2x=18 2v= 18 
* x=9 y=9 
”. y=6 + x=6 

-. No. will be 6,9 -. No. will be 9, 6 


26. Points A and B are 90 km apart from each other on a highway. A car starts from A and another from B at the same time. If they 
go in the same direction, they meet in 9 hrs. and if they go in opposite directions, they meet in 9/7 hours. Find their speeds. 


Sol. Let the speeds of the cars starting from A and B be x km/hr and y km/hr. respectively 
Acc. to problem, 9x - 90 = 9y 


9 9 
—x+—y=90 
and 7*3 ^ immi. Mtm (2) 
Solving we get x = 40 km/hr, y ^ 30 km/hr, 
Speed of car A = 40 km/hr speed of car B = 30 km/hr. 


27. A vessel contain’s mixture of 24 / milk and 6 / water and a second vessel contains a mixture of 15 / milk and 10 / water. How 
much mixture of milk and water should be taken from the first and the second vessel separately and kept in a third vessel so that 
the third vessel may contain a mixture of 25 / milk and 10 ¢ water ? 


Sol. Let x / of mixture be taken from Ist vessel and y / of the mixture be taken from 2nd vessel and kept in 3rd vessel so that 
(x * y) £ ofthe mixture in third vessel my contain 25 / of milk and 10 ¢ of water. 


24 4 x 
A mixture of x / from Ist vessel contains "Wi x" € of mile and ry of water. And a mixture of y ¢ from 2nd vessel contains 


3 2 
> » ofudlkand — 2 owak 





5 5 
4 3 x 2 ij 
—x+—y=25 $ —+—y=10 
^N 5) Ó— UNE 5 5° Med (2) 
Solve it to get x and y, i.e., x 2 20/, y 2 15£ 
28. Solve the systems of equations graphically : 
2x+l 3y-1 
(i) 2x+3y=10 0) erat Soe 
3x-1 2y+l 
3x-y=4 —+—— = 
nb Toh 2 3-74 
Sol (i) 2x *3y 4 10 idv -y74 
=> 3y = 10-2x = -y a4- 3y 
_10-2x 
=> pum => y"3x-4 
. 10-2(5) _ 
When x= 5, jaunes qe -0 Whenx 5, y=3(0)-48-4 
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' MOTT ie ag P 
ar Equation in two Variables = 0 Mathematic] 


Pair of tine : 
LANE f pbc A UU m SPEAK oat Aiad 

















we einai LGN ne Á 
. 10- 2(8) ER" 
When x - 8, y= O20) , Whenx=1, y=3(1)-4=- 
10-2 
Whenx=11, y= = - 4 When x=3, y=3(3)-4=5 
2x+3y=10 3x-y=4 
Ln gn HOLE 
ADEE) FIEJEIE 
ye 
From the graph, the solution is the point of intersection of the lines, i.e., x = 2, y= 2. 
= 3àx-1,2y*l _ 
(ii) a m2 esee UD UU NE assistens (2) 
2x*1, 3y-l_, 3x-1,2y t1. 
3 2 2 3 
dinis both sides by 6 Multiplying both sides by 6 
2 (2x+1)+3 (3y-1)=12 3(3x-1)+2(2y+1)=12 
= 4x+2+9y-3=12 = 9x-3+4y+2=12 
= 4x+9y=13 = 9x+4y=13 
=> 9y-13-4x ` —4y-13-9x 
|. 13- 4x e a sua Ete 
=> 9 Ux 
-4(1 134 
When x= 1 ya Oe Peed. pat NP 
, 9 4 
13-4(10 13-95 
When x = 10, yo = When x = 5, ye TO Las 
| -4(19 13-919 
| When x = 19, yel: í )=-17 When x = 9, ya) a7 


I 
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| Mathem [v $ p = C. e $ y A e d POM t 
Equation (1) 


=| 1] 10 19. 
FIEBEJEI 





Y! 





ie - FAS is IT. E X Ones Pets e Aa Nr SP uhr. Coe LCS M TL AC TET CES LU - c 
j Y *."- 4 E ad ws Er , RIlGULCLÉERR wer we 
of Linear Equation in two Variables = > |J = 
Je ^ ue n chen = - a de A "Rb 4 25.0 re Se To ee 
TEEF nme t a£ Y Se ee 3 3 PME YU ess Pp a Aus ~ 





Equation (2) 


xj 5| 8 
y [1-8 |-17| 


X 
56 7 8 9 10 1112 13 14 15 16 1718 19 20 
-— (10;— 3) 
ire, 097 D 
,- 5) Pie 
Le 
SR (9-17) 
z 
\ 
o 


From the graph, the solution is the point of intersection of the lines i.e. x = 1, y= 1 


pot c —— A — 








+1 3y+ 
2x 1, 3y 2 a2 20x) 38»*2) 7. 1 


29, Soiyaine equations; act ugs 3 5 
Sol. 2x11, SYt2 VL (1) 
3 5 
2(2x+1) 3(3y+2 
mi ED OED T 


2x41 3y+2 
3 ^9 ae 
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Lor Po mm 


; iwo Variables S^ id i Marhenaric| 


ie BCR ilice - D EE e 





Par of Linear Equation 
The, the éonetions jette 
Qty-2 — LL (3) 
2u-3v=-1 —  ... (4) 
Multiplying (3) by 3, 
3u+3v=6. nn. (5) 
Adding (4) and (5) 
5u-5 > u=1 
Substituting this value of u in (3), 


l +v=2 => yv=2-]=] 


Then 








=> x] and — y-l 


— ——ÀMwÀ ae - 


MCap o S EL ir ES "Eg a EF Reef TIR Ts ti aT P EPMA Agite VUA ONE ee p a asadi datas SC Wena amin meten mon 4. Sea: a 
39 3 ee the systems c of equations by t the sross-multiplication n method. AS | 
s | axtby-c. HU T. el y Wei Nm 









e XM. ees Po aloe 


Sol ax+ 2 c, bx -—ay=c 
Using the cross-multiplication method, 


x y l 


-ac-bc ac-bc —g2_p? 








M iaoa -bc _ —c(at+b) Ja ac — bc c(a —b) | c(a 4 b) 
-a -b (a? +b?) +b? aa a-b a.p) a +b? 
c(a+b) —  c(a*b) 
a? +b? e a? +b" 





Therefore, x= 


31. id Solve the system of equations : 




















: axtby-l 
iun eu 
Sol ax*by-l | enna (1) 
bx+ay =— "AM SL. (2) 
21t——— 
+ = 
(a * b) x * (a * b)y wee 
2 2 2 
a* +b* 4 2ab (a+b) 
(akb)et(ebu)ye om => (atb)(x*y)- T3 
|| a+b 
= aida TU wscecceee (3) 
Subtracting (2) from (1) 
2ab 
a—b)x*(b-a)y -1- 
a? +b? 
2,12 
a° +b* —2ab 
- ponere 
(a-b)? a-b 
—b)\(x- y)= gi 
=> (a - bXx — y) a! b? ^d Wt (4) 
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REG V nO te es Pn nme Te A Ae LN Mou NL Pau TL OTT en Áo 
| Mathematics pass Pair of Linear Equation in two Variables 87 | 
Adding (3) and (4), 
y= a+b a-b _ 2a c— 
a.b qa) qux») a? +b? 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 


Subtracting (4) from (3) 


a 
Therefore the solution is x 2 ————7, y = —— — 

a? +b? a? +b? 
A part of the monthly expenses of a family is constant and the remaining varies with the price of wheat. When the price of 
wheat is 250 per quintal, the total monthly expenses are € 1000 and when it is X 240 per quintal, the total monthly expenses 
1 980 per quintal. Find the total monthly expenses of the family when the cost of wheat is ¥ 350 per quintal. 
Let the constant part of the expenditure = € x | 
and the variable part = € y x price of wheat. 
Given that when the price of wheat is € 250 per quintal, the total expenses are € 1000. 


x*2909y21000 e 45.3 (1) 
Given also that when the price of wheat is € 240 per qunital, the total expenses are X 980 
x*240y-980 — — — — (2) 
Subtracting (2) from (1), 
| 10y 7 20 => y=2 


Substituting this value of y in (1) 
x+250(2)= 1000 
=> x= 1000 — 500 = 500 
Therefore, when the price of wheat is X 350 per quintal, 
total expenses = x + 350 y= 500 + 350 (2) - 1 1200 
total expenses = € 1200 


The sum of the digits of a two-digit number is 8. If the digits are reversed, the number is decreased by 54. Find the original 
number. | 


Let the two-digit number be 10x + y. 

Then, we have :x+ty=58 . | | |  ..... (1) 

and 10y * x - 10x * y 540r, x -y= 54/9- 6 

Solving equations (1) and (ii), we get . 
x=(8+6)/2=7andy=1 

<. The required number =7 x 10+ 1 =71 

But the same question can be solved using this sample formula. The required number 


=5 T of da eS + 1 [sum of digis Desens 
9 2 ^ 
= 5(8 +6)+ 1/2(8-6)=70+1=71. 


Solve the following simultaneous equations by using the elimination method: 
2x+3y=13, 3x+2y=12 


Label the equations as follows: 


2xt+3y=13 ne (1) and Sx+2y"12 ... (2) 
Multiplying (1) by 2 and (2) by 3 gives: 
4x+6y=26  J ... (3 and 9x ty*12 oun (4) 


Subtracting (3) from (4) gives: 
9x +6y -4x -6y* 36-26 = 5x10 
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5 um = x-2.  So,the solution is (2, 3). 
* * Y. . 
nee nies 2x2+3y=13 > 44+3y=13 


\ 3 9 : 
4+3y-4=13-4 > 3y=9 = Te =y=3. So, the solution is (2, 3) 


PE Pr en ome Bes a RE LD am MO o m tte DP cm 
PLE SP epo tte Qe t m mr m e r- mr nS = - < A 
35. "i : 


- Solve the following PEUT xS by mingt the e substiintionm method: : 
PEE : x=2y+ 10, 2x+y= 5- 


Sol. ‘Label the equations as follows: 


x-29*10 aa (1) 
m 2x*ty-5 .  .. (2) 
Sustituting x = 2y + 10 in (2) gives : 
2(2y+10)+y=5 4y+20+y=5 = Sy+20=5 
E 
=> 5y+20-20=5-20 = S5y=-15 2-2 => y=-3 
Substituting y = —3 in (1) gives :x=2(-3)+ 10=4, So, the solution is (4, — 3) 


Tt^ Se Seas SOE: P LEE EIS EI 25£5 E LEE OT. Eo Sere 


BS Vikas tells his son n “Seven; years ago, I: was seven times as old as youwere then. ‘Also, three years from now, I shall be three 
times as old as you will be." Represent this situation both algebraically and graphically. — — 


EE AULA uo e: gU T. III EAI p 2 DEEDES: LI PIPE A EBA LS LLL LPG BAC IAL i Re o s oe Se ———— ARI 


Sol Let the present age of Vikas = =x years 
and present age of his son = y years 
Seven years ago father’s age (x — 7) years 
and son’s age = (y —7) years 
According to given condition, we get 

ois 5 Salt Saat 9 
=> x-7y-2-42 or x-27y-42 
Points to be plotted (0, 6) and (7, 7) 
‘According to the second condition : 
After three years 
Father's age = (x + 3) years, Son’s age = (y * 3) years 
(x+3)=3(yt3) = x-3y-6 or 
Points to be plotted (6, 0) and (0, -2) 
Y 


PRR ee? 
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by D TRA gott 
e CM TU EDI Tu) 
^ ee [ieee emt 
SNE SE SD M rat eh CLA pee 


yeaa P ai 
AE a C8 


Nee E. 


ETE TRAINER ton gap qao cm mean 
Reva om i d T» f ‘ 
»* Ea B i - 
EA CPU RE 





wu Au 


DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 








——ÓA— RR 

1. If the lines intersect at a point, then that point gives the 
unique solution of the two equations. In this case, the pair 
of equations is ................. 

2. Ifthe lines are parallel, then the pair of equations has no 
solution. In this case, the pair of equations is .............. 

3. Five years ago, Nuri was thrice as old as Sonu. Ten years 
later, Nuri will be twice as old as Sonu. Nuri age is ......... 

4. Two distinct natural numbers are such that the sum of one 
number and twice the other number is 6. The two numbers 


S. Ifp+q=k,p—q=nandk>n, theng is............. (positive/ 
negative). 


P 


and 5 pens together cost € 46. The cost of one pencil is 
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length is reduced by 5 units and breadth is increased by 3 

units. If we increase the length by 3 units and the breadth 

by 2 units, the area increases by 67 square units. The 
dimensions of the rectangle are .................... 

Sum of the ages of X and Y, 12 years, ago, was 48 years and 

sum of the ages of X and Y, 12 years hence will be 96 years. 

Present age of X is .............. 

The number of common solutions for the system of linear 

equations 5x + 4y + 6 2 0 and 10x +8y = 12 is ............. 

10. A train covered a certain distance at a uniform speed. If the 
train would have been 10 km/h faster, it would have taken 2 
hours less than the scheduled time. And, if the train were 
slower by 10 km/h; it would have taken 3 hours more than 
the scheduled time. The distance covered by the train is 


99 


ed 


11. If2x+3y=5and3x+2y=10, thenx -y= ............... i 


Lb 
12. pis raa ag then the value of y ............ i 
X y «US 
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DIRECTIONS : Read the following statements and write your 
answer as true or false. 








— M M M € M eee 
1. Ifa pair of linear equations is given by a,x + bjy + c,=0 


a 
and a,x + b,y + c, = 0 and P + b, . In this case, the pair of 


linear equations is consistent. 


5 pencils and 7 pens together cost X 50, whereas 7 pencils ` 


2. Ifa pair of linear equations is given by a,x + by +c, =0 


a C 
and a,x + by + c, = 0 and L^ b, #7: Inthis case, the 


pair of linear equations is consistent. 
3. Ifa pair of linear equations is given by a,x + by +c, =0 
a. De ! 
and ax + b,y + c; = 0 and a, b, c, . In this case, the 
pair of linear equations is consistent. 


4.  Ifthe total cost of 3 chairs and 2 tables is € 1200 and the 
total cost of 12 chairs and 8 tables is X 4800, then the cost of 
each chair must be € 200 and each table must be € 300. 
(True/False) 
3x—y =3, 9x - 3y - 9 has infinite solution. 


J2x A 3y =0, V3x-~8y = 0 has no solution. 

7. lO students of Class X took part in a Mathematics quiz. If 
the number of girls is 4 more than the number of boys, find 
the number of boys and girls who took part in the quiz are 3 
and 7, respectively. | 

8. 3x*2y-5,2x - 3y - 7 are consistent pair of equation. 

9. Apart of monthly hostel charges is fixed and the remaining 
depends on the number of days one has taken food in the 
mess. When a student A takes food for 20 days she has to 
pay X 1000 as hostel charges whereas a student B, who 
takes food for 26 days, pays X 1180 as hostel charges. € 400 
are fixed charges. 

10. Ifthe total cost of 2 apples and 3 mangoes is € 22, then the 
cost of each apple and each mango must be € 5 and € 4, 
respectively, (where cost of each apple and mango is an 
integer). (True/False) 

11. Every solution of the equation is a point on the line 
representing it. 

12. InaAABC, ZC=3 ZB=2 (Z A+ ZB), then angles are 20°, 
40°, 100°. 





enone 
DIRECTIONS : Each question contains statements given in two 
columns which have to be matched. Statements uL .8,:6,: D 
in column I have to be matched with statements (p, q, r. s) in 
column II. 


————————————— GA" OR QR QRÁRÉÁÉÁÓÉÓÍ[ÜPÉÍE EE 
1. Column II give value ofx and y for pair of equation given in 
column I, match them correctly. 


ColumnI Column II 
(A) 2x+y=8,x+6y=15 (p) (3,4) 
(B) 5x*3y235,2x * 4y - 28 (q) (1/14, 1/6) 
C GU 
(C) 7x 6y s 3y (r) (4, 5) 
(D) 15x+4y=61 (s) (3,2) 
4x + 15y 7 72 
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Column " give pair rof two iier for solution to in 
column I, match them correctly. 


ColumnI Column II 
(A) Half the perimeter of a (p) (39, 13) 
rectangular garden, whose length 

is 4m more than its width, is 36m 

(B) The difference between two (q) (40, 10) 
numbers is 26 and one number 

is three times the other. | 

(C) Five years hence, the áge of (r) (35,71) 


Jacob will be three times that of 
his daughter. Five years ago, 
Jacob's age was seven times 
that of his daughter. 
(D) If 1 is added to each of the 
given two numbers, then their 
ratio is 1 : 2 . If 5 is subtracted 
from each of the numbers, then 
their ratio is 5 : 11. 
Match the column 
ColumnI 
(A)5y-4-714,y-2x-1 
(B) 6x - 3y + 10-0, 
2x-y+9=0 
(C)3x-2y =4, 9x -—6y = 12 


(s) (20, 16) 


Column II 
(p) Infinite solutions 
(q) Consistent 


(r) No solution 
(s) Inconsistent. 


DIRECTIONS : Give answer in one word or one sentence. 





1. 


Ja 


^» 


Solve the equations 

3x+2y=11 ..(i) 

2x+3y=4 ...(ii) 
Check wehether the following given pair of equations has 
no solution, unique solution or infinite solutions. 

3x+4y=8 

9x + 12y=24 
For what value of k will the equations x + 5y — 7 = 0 and 
4x + 20y + k=0 represent coincident lines? 
Solve : 3x+2y+25=0, x+y+15=0 
Solve the following equations, algebraically 

x *2y-- land 2x-3y= 12 
Find the value of P for which the given system of equations 
has only solution (i.e., unique solution) 

Px-y-72; 6x-2y=3 

Six years hence, a man's age will be three times the age of 
his son and three years ago, he was nine times as old as his 
son. Fin their present ages. 
Sanjay starts his job with a certain monthly salary and earns 
a fixed increment every year. If his salary was X 4500 after 
four years of service and € 5400 after 10 years, find his 
initial salary and annual increment. 
Ramesh travels 760 km to his home partly by train and partly 
by car. He takes 8 hr, if he travels 160 km by train and the rest 
by car. He takes 12 minutes more, if he travels 240 km by 


train and the rest by car. Find the speed of train and the car. 


-Pair of Linear Equation i in two o Variables 
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10. The perimeter ofa isectangle is 40c cm. The ratio of its side is 
2:3. Find its length and breadth. 
11. Solve the equations 


3 4 


12. Acandoapiece of work in 24 days. If B is 60% more efficient 
than A, then find the number of days required by B to do the 
twice as large as the earlier work. 

13. A group of soldiers can completely destroy an enemy 
bunker in 7 days. However 12 soldiers fell ill. The remaining 
now can do the job in 10 days. Find the original group 
strength. 

14. A laboratory technician has acid solution in two 
concentrations, 50% and 100%. He wants to mix the right 
amount of each to make 400 mL of 60% acid solution by 
volume. How many millilitres of each solution is needed? 

15. Determine the value ofc for which the following system of 
linear equations has no solution: 

cx *t3y-3, 12x t cy- 6. 

16. Solve forx and y : 





DIRECTIONS : Give answer in 2-3 sentences. 


1. Find the values of x and y in the system of equations. 
ax + by—a+b=0 
bx-ay-a-b-0 

2. Determine the values of a and b for which the following 

system of linear equations has infinitely many solutions: 

3x-(a* 1)y-2b-1, 35x * (1-2a) y - 3b 

3. Solve: x+4y=14; 7x- 3y=5 

4. 


Find the value of a and b so that the following system of 
equations have infinitely many solution. 
2x -y -5; (a-2b) x - (a + b)y=15 
5. Solve the following system of linear equations : 
2 (ax—by)+(a+4b)=0 
2 (bx + ay) + (b-—4a)=0 
6. If(x—4) isa factor of * + ax? +2bx—24 anda—b= 8, find 
the values of a and b. 
7. Solve graphically for x andy: 
2x + 3y 212, x- y 7 1. Shade the region between the two 
lines and x-axis. 
Draw the graph of. — y 1 2 0 and 2x + y— 10-0. Calculate 
the area bounded by these lines and x-axis. 
For what value of p will the following system of equations 
represent coincident lines? 
X+Sy=7 
3x+ 1Sy=p 
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equations becomes consistent : 
7x-y 7 5,21x - 3y - k. 

Yash scored 40 marks in a test, getting 3 marks for each right 
answer and losing 1 mark for each wrong answer. Had 4 
marks been awarded for each correct answer and 2 marks 
been deducted for each incorrect answer, then Yash would 
have scored 50 marks. How many questions were there in 
the test? 

One hundred men in 10 days do one third ofa piece of work. 
The work is then required to be completed in another 13 
days. On the next day (the eleventh day) 50 more men are 
employed, and on the day after that, another 50. How many 
men must be relieved at the end of the 18th day so that the 
rest of the men, working for the remaining time, will just 
complete the work ? 

The set up cost of a machine that produces brass plates is 
X 750. After set up, it costs X 0.25 to produce each plate. 
Management is considering the purchase ofa larger machine 
that can produce the same plate at a cost of X 0.20 per plate. 
Ifthe set up cost ofthe larger machine is € 1,200, how many 
plates would the company have to produce so that total 
cost is same for both the machines? 

Formulate the following problem as a pair of equations, and 
hence find their solutions: 

Roohi travels 300 km to her home partly by train and partly 


: by bus. She takes 4 hours if she travels 60 km by train and 


the remaining by bus. If she travels 100 km by train and the 


remaining by bus, she takes 10 minutes longer. Find the 


speed of the train and the bus separately. 
Solve graphically the system of linear equations: 
4x-3y+4=0 
4x*3y-20-0 
Find the area of the region bounded by these lines and X- 
axis. 


Points A and B are 90 km. apart from each other on a highway. . 


A car starts from A and another from B at the same time. If 
they go in the same direction, they meet in 9 hrs. and if they 
go in opposite directions, they meet in 9/7 hrs. Find their 
speeds. 

In a cyclic quadrilateral ABCD, ZA=(2x+11)°, 
ZB=(y+12)°, Z C=(3y * 6? and Z D=(5x—25)”, find the 
angles of the quadrilateral. 


. y R Pp t Dod cud MO TAN sg 
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‘Pair of Linear Equation in two Variables - 


Ln em ECON eS? eS ey a M RSE Vat "adt lia aA dp X 


10. Determine the value of k for which the following system of — 18. 


19. 
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29.1 


A lady has 25 p and 50 p coins in ss purse. If in all she has 
40 coins totalling 112.50, find the number of coins of each 
type she has. 

The monthly incomes of A and B are in the ratio of 9 : 7 and 
their monthly expenditures are in the ratio of 4 : 3. If each 
saves € 1600 per month, find the ues income of each. 
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DIRECTIONS : Give answer in four to five sentences. 


1. 


2. 


Solve graphically the following system of lineàr equations: 
2x+3y=9, x-y-2 

For what value of k will the system of linear equations have 
infinite number of solutions : 

kx * Ay -k-4, l6x t ky - k? 

Places A and B are 80 km apart from each other on a highway. 
A car starts from A and another starts from B at the same 


. time. If they move in the same direction, they meet in 8 


hour and 20 minutes. Find the speed of the cars. 
Determine the values of a and b for which the following 
system of linear equations has infinitely many solutio IS : 
3x-(a* 1)y» 2b- land 5x *(1-2a)y 73b 

A car averages 12.5 L/ 100 km in city driving and 7.5 L/100 
km on the highway. In a week of mixed driving, the car used 
35 L of fuel and travelled 400 km. Determine the distance 
travelled in highway driving. 

After covering a distance of 30 km with a uniform speed 
there is some defect in a train engine and therefore, its speed 
is reduced to 4/5 of its original speed. Consequently, the 
train reaches its destination late by 45 minutes. Had it 
happened after covering 18 kilometers more, the train would 
have reached 9 minutes earlier. Find the speed of the train 
and the distance of journey. 

A man travels 600 km partly by train and partly by car. If he 
covers 400 km by train and the rest by car, it takes him 6 
hours and 30 minutes. But if he travels 200 km by train and 
30 minutes. But if he travels 200 km by train and rest by car, 
he takes half an hour longer. Find the speed of the train and 
that of the car. 

Solve the following system of linear equations graphically : 
X—yx]1, 2x ty 8. 

Shade the area bounded by these two lines and theY-axis. 


hours and if they move in opposite directons they e 
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DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 





A can do a piece of work in 24 days. If B is 60% more efficient 
than A, then the number of days required by B to do the 
twice as large as the earlier work is — 
(a) 24 (b) 36 
(c) 15 (d) 30 
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10. 


11. 


. (c) 36 





and Y got 25% rise in his salary, then the percentage increase 
in combined salaries of both is — 


(a) 30 © 33 

l 
(c) T (d) 75 
The points (7, 2) and (-1, 0) lie on a line — 
(a) 7y=3x-7 (b 4y=x+1 
(c) y=7x+7 (d x=4y+1 


At present ages of a father and his son are in the ratio 7 : 3, 
and they will be in the ratio 2 : 1 after 10 years. Then the 
present age of father (in years) is — 

(a) 42 (b) 56 

(c) 70 (d) 77 

A fraction becomes 4 when 1 is added to both the numerator 
and denominator and it becomes 7 when 1 is subtracted 
from both the numerator and denominator. The numerator 
of the given fraction is — 

(a 2 (b) 3 

(c) S5 (d) 7 

A motor boat takes 2 hours to travel a distance 9 km. down 
the current and it takes 6 hours to travel the same distance 
against the current. The speed of the boat in still water and 
that of the current (in km/hour) respectively are — 

(ay 3,15 (b 3,2 

(c0) 335,25 (d) 3,1 

The 2 digit number which becomes (5/6)th of itself when its 
digits are reversed. The difference in the digits of the number 
being lis 
(a) 45 (b 5 

(d) None of these 

x & y are 2 different digits. If the sum ofthe two digit numbers 
formed by using both the digits is a perfect square, then 
value of x + y is 


(a) 10 (b) 11 

(c) D (d) 13 

If 3x - Ay :x *2y 79:4, then 3x + 5y : 3x - y is equal to- 
(a 4:1 (b) 1:4 

(oO 7:1 (d) 1:7 


In a number of two digits, unit's digit is twice the tens digit. 
If 36 be added to the number, the digits are reversed. The 
number is — 

(a) 36 (D 6 

(c) 48 (d) 84 

a, b, c, (a > c) are the three digits, from left to right of a three 
digit number. If the number with these digits reversed is 
subtracted from the original number, the resulting number 
has the digit 4 in its unit's place. The other two digits from 
left to right are — 
(a Sand4 

(c) 4and5 


(b Sand9 
(d) 9and5 


PMH he CO 
X's salary is half that of Y’s. If. X got a 50% rise in his salary 





re ideata Ai f V [Pee PPO A EN 
Variables | Mathematic] 
12. A man can row a boat ín still water at the rate of 6 km per 
hour. If the stream flows at the rate of 2 km/hour, he takes 
half the time going downstream than going upstrcam the 


same distance. His average speed for upstream and down 


stream trip is — 
(a) 6km/hour 
(b) 16/3 km/hour 
(c) Insufficient data to arrive at the answer 
(d) none of the above 

13. A boat travels with a speed of 15 km/h in still water. In a river 
flowing at 5 km/hr, the boat travels some distance 
downstream and then returns. The ratio of average speed 
to the speed in still water is — 
(a) 8:3 (b) 3:8 
(c) 8:9 
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DIRECTIONS : 7his section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 













— 
p 


5 
Ifx-y=xy= 1 —x—y, then x + yis 6 


Il. The system of equations 3x + 2y = a and 5x + by = 4 


has infinitely many solutions for x and y, then a — 4, b 
=3 


III If 2 and ax — by = a? - b, then x =a, y= b 
a 


Which is true? 
(a) Ionly 


(b) II only 
(c) IM only 


(d) None of these 


2; L  If3x-5y--1 andx-y=- 1, thenx 2 2, y --1 
IL 2x+3y=9,3x+4y=5 > x=-21,v=17 
III. - =2, "* =4= x—-2a,y-2b 
Which is true? 
(a) I (b) II 
(c) Il (d) None of these 
3. Let x =—y where y> 0. Which of the following statements 
is/are correct? 
(a) x*y>0 (b) x+y=0 
(c) xy<0 (d) Sis 
4. If a pair of linear equations is consistent, then the lines 
will be 
(a) parallel (b) always coincident 
; (c) inter secting (d) coincident 


For what values of k, do the equations 3x — y + $ = 0 and 
6x — ky = -16 represent coincident lines? 

(a) solution of 34 29-0 

(b) solution of2^ 82 0 

(c) 2 

(d) 3 
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DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 


PASSAGE-I 
If we have two simultaneous equations 
ax + by=c 
and bx + ay = d , then in order to solve 


we find (1) + (2) and then (1) — (2), we shall get 
(a+b)x+(at+b)y=ct+d 











B c+d 
Le N^ ^m a+b 
and (a—b)x—(a-—b)y=c-d 
- c—-d 
I.C. Mio dim a—b 
ctd c-d 
To find x, (3) + (4) gives, 2x=  ——— +7 
4 c+d | c-d 
— "al aib ab 





l l(c+d c-d 
To find y, (3) + (4) gives, y= 3| 74 ab 


Read the above passage carefully and mark the correct choice. 


1. The solution of 
217 x - 131 y=913 
131x217 y 7 827 is 


(a) x=2, y=3 (b) x=3, y=2 
(c)" x=2, y=2 (d) x=3, y=3 
2. The solution of 
37x 4ly- 70 S 
41x 37y 7 86is 
(a) xd pel (b) xe ym] 
(c) x=-3, y=1 (d) x=1, y=3 
3. The solution of 
3 
+2y=-— 
x+2y 2 
3 
axty= is 
l 
(a) x73, y=1 6) x »-- 
(c) x«l =0 d) x=0 " 
z’? ( ) n3 T 


PASSAGE -II 
A system of linear equations is given as follows : 
ax *bytce,-0 
a,x + boy + c,=0 


(1) 
(2) 





1. Condition for two lines to have a unique solution is 
; HN tt A uu 
(a) a lis b; (b) fi 3 
a b ,c aq b cj 
— = — £*— — 999 — 99 — 
G a b c D a b c 
2. Condition for two lines to have infinitely many solutions is 
a b Cc aq. 
G a b c O c 
2 2 2 2 2 
a b ,c6 
LM: Lm 7 N f th 
(c) ds D d | (d) None of these 
3.  Bothlines are parallel only if 
BL, LLL We a 
O a2 b O 2 b c 
7 a b 
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DIRECTIONS : Each of these questions contains an Assertion 
followed by reason. Read them carefully and answer the question 


on the basis of following options. You have to select the one that 
best describes the two statements. 





(a) Ifboth Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 


(b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) IfAssertion is correct but Reason is incorrect. 

(d) IfAssertion isincorrect but Reason is correct. 


l.  Assertion: 3x+4y+5=Oand 6x+ky+9=0 

represent parallel lines ifk=8 

Reason: axtbyte, = Oanda,x + b,y+c,=0 

represent parallel lines if asa +2 
a b c 


Which is the correct answer 
2.  Assertion: x+ y-4- 0 and 2x+ ky — 3 2 0 has no solution 
ifk-2 
Reason : a,x + by + c, = 0 and ax + by + C4 = 0 are 
l a ki 
consistent if — * —- 
ay k> 
Assertion : If the system of equations 2x + 3y = 7 and 
2ax + (a + b) y = 28 has infinitely many solutions, then 
2a-b=0 


Reason : The system of equations 3x — Sy = 9 and 
6x — 10y = 8 has a unique solution. 
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4. Assertion : If the pair of "- are coincident, then we say 
that pair is consistent and it has a unique solution. 
Reason : Ifthe pair of lines are parallel, then the pair has no 
solution and is called inconsistent pair of equations. 

S. Assertion : If kx — y — 2 = 0 and 6x - 2y — 3 = 0 are 
inconsistent, then k = 3 
Reason : a,x + bby + c, = 0 and a,x + by + C = 0 are 

a a b c 
inconsistent if — ^ ~~ * — 

a; b, c) 

6. Assertion: 3x —4y - 7 and 6x  8y = k have infinite number 
of solution ifk= 14 
Reason : a,x + "e + " = 0 and ax + by + c, = 0 have a 

b 
unique solution if — a; p by 

7. Assertion : The linear equations x — 2y — 3 = 0 and 
3x + 4y - 20 = 0 have exactly one solution 
Reason : The linear equations 2x + 3y — 9 = 0 and 
4x + 6y — 18 = 0 have a unique solution 

8. Assertion: bx +2y=5 and 3x + y= 1 havea unique solution 
ifk=6 
Reason: x +2y =3 and 5x + ky + 7 = 0 have a unique 
solution k #1 


Ss - r 


E Multiple- ERE ng Questions: = 


DIRECTIONS : Following question has four statements (A, B, 
C and D) given in Column I and four statements (p, q, r and s) in 
Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column Il. 
Match the entries in column I with entries in column II. 





1. Column! Column-II S 
(A) No solution (p 5x-15y=8,3x-9y = = 
(B) Infinitely many solutions (q) 2x* 4y=10,3x+6y= 12 
(C) Unique solution () 3x-2y24,6x-4v-8 


(D) System is consistent (s) 2x *y76,4x-2y-4-0 


(0 3x-y=8, r-553 


(u) x-y=8,3x-3y= 16 


—— — 


bu» HOTS Subjective EXER 





DIRECTIONS : Answer the following questions. 


l. 


For what value of & will the following system of linear 
equations have no solutions? 


3x4 y 2 1 and (2&-1)x*(&-1)y 2271 
Solve the system of equations : ax — by = ] and 


2ab 
2 + b) 
A two digit number is obtained by either multiplying sum of 
the digits by 8 and adding 1 or by multiplying the difference 
of the digits by 13 and adding 2. Find the number. 
The sum of a two digit number and the number obtained by 
reversing the order of its digits is 99. If the digits differ by 3, 
find the number. 
Find the values of a and b for which the following system of 
linear equations has infinite number of solutions: 
2x * 3v 77 

(a*b*l1x-*(a-2b*2)»€-24A(a-b)*1l 

Three bodies move in the same straight line from point 





bx ay = 
a 


A to point B. The second body began moving 3 sec 


and the third body § sec later than the first one. The 
speed of the first body is less than that of the second 
by 6 m/s and the speed of the third bodv is equal to 30 
m/s. If the distance 4B =x m and if it is known that all 
the three reach B at the same instant of time, then 
form equations connecting x and v, where v is the 
speed in m /sec of the first body. 

Solve the following pairs of equations by reducing them to 
a pair of linear equations: 


(i) &x * 3y 2 6xv ; 2v edv xv 


—- ae l 


(i) 3x+y 3x-y 4° 23x+y) 2-9 





7 I 
^|. 


Solve the following system of linear equations for x and v. 
a(x*vy)*b(x-v) - (a -ab * &P)-0and 
a(x*v)-b(x-v) - (à? * ab * 9-0 

Points A and B are 90 Km apart from each other on a highway. 
A car starts from A and another from B at the same time. If 
they go in the same direction they meet in 9 hours and if 
they go in opposite directions they meet in 9 7 hours, Find 
their speeds. 
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. Pair of Linear Equation in two Variables 95 


4 "ze d» 





é Brief Explanations of ) 


~ Selected Questions P 








TAR Ex Tes pio =. We know that equations represent coincident lines if they 
USOS LX ercise 1 ES are consistent with many solutions. 
FILL IN THE BLANKS: * 1 -7 
a2. EO s Rupe ert I$ ——— = k= -28 
1. consistent 2. inconsistent. 3% 5 a, bj C$ 4° 520° "k 4 k 
4. 4and1 5. Positive 6. 33 —€— I t — 
7 (17,9) 8. Cannot be determined Hence, or k = —28, given equations represent coinciden 
9. zero 10. 600km. lines. 
BA 3 12. Does not exist 4. Je*2p 28-90 — —— ooi (1) 
x4typ1$€9-0 ————— (2) 
Here, a, 73, b, 72, e925 
l. True 2. False 3. True a,=1, b= l; c5715 
4. False 5. True 6. False 2 25 3 ) 
7 “True 8. True 9. True ^S C bo 
10. False 11. True 12. False U l 45 l | 
| | x y l 





1. (A)>s (B)>r (C)>q (D)>p 
2. (A)-s (B)>p (C)>q (D)>r 
3. (A)Oq (B)>s (C)>p (D)>r x y l 


2x15-25x1 25xl-15x3 3xl-2xl 


30-25 25-45 3-2 





1.  Toeliminate y, we have to make the coefficients of y in (i) | X. i E 
and (ii) equal. & 2 i TE 
id n id 3, we get (i) 5; "aa aa Ls 2M 05 LLL (1) 
am ~ and 2x -3y - 12 (2) 
Multiplying (ii) by 2, we get X Si: EN i v 
nd 6y-8 (iv) Multiplying (1) by 2 and subtracting (2) from (1) 
Subtracting (iv) from (iii), we have Ax pe] meen (3) 
5x -25 dxedy-eR12 OO umn (4) 
x=5 =- + m 


From (i),2y=11-3x=11-3(5)=-4 
ie, 2y--4 or y=-2 

«x75; y2-21 tion. 
s x= 5; y=-2 is the solution Putting the value of y =—2 in (1), we get 


2. For these two equations x+2(-2)=-l => x-4=-1 
a, 73,a5 79, b, =4, b, = 12, c, 7 -8, c =-24, => x=—-1+4 = x=3 
a b c | 6. — a? og — 0 0 0 0 00 ea (D 
3 di fà ws Gx—2y=3 — 0 Q) 
i : a, =P, b, 7-1, c, 2-2 
r |. -8 ! a, 7 6, b, =-2, C>=-3 
Since, 4-12-24 \ 


\ 


The above pair of equations will have infinite solutions. Condition for unique solution is — * b. 
aly 


3. Given equations are 
x+5y-7=0 and 4x+20y+k 20 


P 6 
=> —*——Pz——Pz3 
Here, 21 Bb =S5 q=-7 6 +2 2 
ar=4 b=20 cz =k <. P can have all real values except 3. 
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uomo ee 
x 


ym tmm. y emma MICRO mess a ere 
mer Wh Xx e ^ad a duco Mathem 1 " 

| iriables | EUR PER PAR PON RR) Lad P AT c| 
e UBDUR ewe seem a 


d 96 & SANUS Ve A, Mcr va . Pa € ] i Jo r 1 
— posce sp egi ee FERN D Pe BE PERE SED SITE RO d ebay irs Le bak ow nab ar’ ( 1) 
7. Let man’s present age by x years and his son’s present. = Sx7-W ue 


age be y years. 
According to problem, 
x+6=3 (y+ 6)(after 6 years) 
x-3=9 (y—3)(before 3 years) 
On solving, x -30,y - 6 
8. Let the annual increment be € y and initial salary be € x 
x+4y=4500 
and x+ 10y=5400 
Solving eqs (1) and (2), we get 
x=3900 and y=150 
Initial salary = X 3900 and increment == 150 
9. . Let the speed of train be x km/hr. and car be y km/hr 


160 600 
respectively. According to problem, —— * Ev EB 


240 520 41 
Alij; Tv 
x y 5 
Solving these equation, we get x = 80 km/hr and 
y= 100 km/hr. 
10. Let length and breadth be x cm and y cm respectively. 

According to problem, 

2O0ty)w4d). o (1) 

2 
and flt "mw (2) 
x 3 i - 


on solving, x = 12,y=8 
Length be 12 cm. and breadth be 8cm. 
11.  Clearthe fractions in (i) by multiplying by 6. Then, 


2x * 3y - 24 ... (iii) 
Clear the fractions in (ii) by multiplying by 12. The 
8x-3y - 36 ... (iV) 


Adding (iii) and (iv) 10x = 60 i.e., x = 6 from (iii) 
3y-24-2x-24-2(6)712 
ie, 3y=120ry=4 

- x76; y= 4 is the solution. 


l ; 
12. A,can doa work in 24 days. So, A does 24 th of work in 1 


: l l 
day. Since, B is 60% more efficient, he will do ag) 


1.6 4 : 
work in 1day. So, B can do 24! of work in | day. 


1.6 
Let B take x days to do 2 unit of work then 22^ 2 
"- 24x2 
MU qu 
Hence, B will do twice as much as A in 30 days. . 
13. Here, first of all, let us see how WORK can be defined. It is 
obvious that work can be measured as "destruction of the 
enemy bunkers." 
In the first case, let us say that there were S number of 
soldiers in the group. So they had to work for 7 days for the 


work which we call W. 





=30 


Hence the new equation is 

(S—12)x 10O=W . (2) 

Just compare the two equations to get the answer, 

Sx 7=(S-12)* 10 275-7 10S- 120 = 120738 = S=40 
soldiers. o 

Hence, there were 40 soldiers in the group initially. 









Acid (mL) solution (mL) 
"Swuwwon| Os | 030 | = | 
Toson | 10y | 10 | y | 
(60400) | 96 


The second and fourth columns give the equations: 


14. 
6 


0.5x+y = 240 (1) 
x+y = 400 ..(2) 
Subtract: (1) - (2). -Q.5x = -160 
x = 320 


Substitute 320 forxin(2): y = 80 
The technician needs 320 mL of 50% solution and 80 mL 


of 100% solution. 
15. cx+3y=3; l2x+cy=6 
a b c 
For no solution, ^— =; * ; 
a b, C5 
ERN. k 
? Bigs C4 got 
z e6. 9 253 , O (1) s 
3.3 
A RU 
e 6 
18 
dd tins => C#6 ace (2) 
From (1) and (2), c=—6 
l l 
16. Let—=u and —~=¥ 
x y 
2u+3v=13 n (1) 
á Su-4v=-2 J s (2) 
On solving these equation, we get u = 2 and v =3 
then reseed d y "- 
j Ue a ie ET " 
l. ax*by-atb-0 =  ... (1) 
bx-ay-a-b=Q = | ... (2) 
a b b b 
Here x 2 and b, ae 
a b 
inn ^ A unique solution exists. 
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ve ede. Án tata oh QA Seer 


Now, writing the coefficients of v, constant andxinthe 4. 





following amay 
-A a xX 
x ~ (a+b) x b -a 
Ve get, 
x a y l 
-b(a*b)-(-a)(b-a) b(b-a)*a(a*b) -a-b 
- -ba-b «ab-a? — -b° -a° - 
-a° -b° -a° - p? 
T a -ab*a? tab _ b) +a? M 
-a° =b? "(a +b") 
2. The equations 3x - (a + l)y=2b-1 
Sx t(1-2a)v 73b 
The system will have infinite number of solutions 
5 
LN NS 
" a, b, c 
Here, a, =3, bi =-(at 1), Cì =2b- l 
a,=5, b,= l -2a, c,73b 
3 -(a*l. 2b-1 
$5 iste Boe 
Taking I and Il ', aking Land Il 
J -(ati) 3 _ 2b-1 
5 1-2a . S 3b 
-S5a-5273-6a 10b —5-9b 
-5a*6a-23*5 105 -9b-5 6. 
a-8 b-5 
a=8,b=5 
x x pus - e — (1) 
Tx—3y=S . | e (2) 
From eq. "1 x-214-4v»  — ...... (3) 
Substitute the value of x in eq. (2) 
7(14-4y)-3y 55 
= 98-28y-3y-45 
=> 98-3ly=5 
=> 93=3ly 
2 3 7 
= J 31 => y . 
Now substitute value of v in equa. (3) 
7x-3(3)*» 5 
=> 7x=14 
l4 


x=—=2 
er 7 


Hence, x=2, y=3 
| 






eer nm e 


rables = | 97 


- 


À 
Se Eai 0; ee Aa T a 





2x-y=5 (0) 
(a -2b) x - (a * by - 15 —Á Ie) 
Here a, 72, b,7-1, c, =-5 
a, =a-2b, b, —— (a * b), c4*—15 
BE MENT 
for many solution, condition is a b c 
2 l -5 2 _! _! 
2-25 (a+b) -15 ^ a-2b atb 3 
2 
nen = sista 
Here, an Ss => a—2b=6 (3) 
d tb-3 (4) 
also, E >a Mad 
Now solve, a -2b5 —6 
a+b=3 
Multiply equation (2), by 2 
a—-2b-6 
2a+2b=6 
3a= 12 
a=4, b=-1 
2ax-—2bvt+at4b=0 | ane (1) 


and 2bx + 2av+ b-—4a=0 NEM ri 

Multiplying eq. (1) with b and eq. (2) with a, we get 
2abx-2b^v*ab*-4b)-0 ——.. (3) 

and 2abx + 2a?v + ab - 4r =Q 

Subtracting (4) from (3), we get 
-(2b + 2a*) y+4b7 42-0 

=> -Qbex2xy--4Aj-48-—v-2 

Substituting y = 2 in eq, (1), we get 
2ax-2bx2*a*4b -0 

=> x=-1/2 x=., y=2 

As(x- 4) isa factor ofp (x) 9 33 + ar 2x — 24, therefore, 

p(3)*0 

=> (HH (HPH -NH= 

=> 64+ læa t8- =0 

=> l6a*l18b 40-0 

=> 2atbt5250 

Also given, a-b* 8 sss 2 

Adding (1) and (2), we get 

y 3a=3 = aml 

Substituting a = 1 in eq, (2), we get 

l-hbeS = b--7 


2-3ÀV 
ax *tJy-12 = ve ` 





and v-vel m x dt y 
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Linear Equation in two 1 in two Variables 


v.i. 





- Pair of 


hab RRS MELE wae E NUS LANS HER LEPASE IAS DEC Ua PE Inu Pw Sr en RUE n Arias ee Sm 


Plotting these points on dis prit we get shaded portion 
is the area bounded by the lines and x-axis. 


Area = 1 (CxBL =5x6x4 = 12 sq. units 
2 


9. The given equations are x + 5y — 7=0 
and 3x + ues p" 0 


5. 
a= 3, b,= 15, nah for coincident lines, ^ a b, c 


ONE. es 
Qus 3 15 -p,* p 
Ia eb pesa 
3 p 


i.e., for p = 21, the given system of equations will have 
infinite number of solutions or will represent coincident 


lines. 
10. Given equations are: 7x -y 7 5and 21x -3y - k 


Here q-7 b--l c-5 
a,=21 bj2-3 Co =k 
We know that the equations are consistent with unique 





solution 
p t 
-a b 
Also, the equations are consistent with many solutions 
y -2.a 
a b c 
H cs. 2 or 
py | x 21 -3 k ^3 pAn 
ME } Hence, for K = 15, the system becomes consistent. 
D is 1 11. Let Yash make x correct and y wrong answers then 


3x—- y - 40 and 4x - 2y - 50. 


GPCELENMC eit Maes Ex 
— à — — BH— — a —— 









| So, equations are 3x-y-40=0 a(l) 
| 1 4 1 i | and 4x-2y- 50-0 
xn: ^n: di ^ de or 2x-y-25-0 (2) 
Subtracting (2) from (1), 3x — 2x - 40 +25=0 or 
x-15=0 
- IX = x-lS5and puttingx- i5ineq.(1)3x I5-y —40=0 
4 -yt520.So,y-5 


Number of total question in the text =x + y = 15 +5 - 20. 


l 
12. 100 men do 3 rd of work in 10 days. So, 100 men do complete 


| work in 30 days. 

| So man-days for complete work = 100 x 30. Same work is 
completed by 100 men for 10 days + 150 men for 1 day + 200 
men for 7 days * x men for 5 days. 

E where x is the number of men who work from 19th to 23rd 
y' day. 
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13. 


14. 


18. 


So, 100 x 10+ 150* 1 +200 74 xx 5= 100% 30 


— iu ry 2 ee Mta P. vas f A, Se es * a E ape 


= 5x-2000-1400—150 = 5x=450=> x=90 

Hence, 200 - 90 = 110 men should be relieved. 

Let C be the cost of producing p number of brass plates. 
So, for old machine, C=750 + 0.25p 

For new machine, C= 1200+ 0.20p 

Since, total cost of production is same for both the 
machines, | 

750 + 0.25p = 1200 + 0.20p = 0.05p = 1200 - 700 = 450 


450 _ 450 
"Pag os. 


So, the company has to produce 900 plates. 

Let the speed of train be u and speed of bus = v. Roohi 
Seog, 
u v 


When Roohi travels 100 km by train and 200 km by bus, 
100 , 200 


1 
u v 6 


x100 = 9000 


travels 60 km by train and 240 km by bus, so, 


15 60 100 200 25 
SO, equations are: —+—— = | and Vim ajo ——X pout 
u y u y 6 


1 l f 
Let —=xX and es — y so, equation becomes 
u 





15x* 60y71 aA 
-29 
and 100x+200y= ry 
l 

=$ ii = cem dos Any ed ..(2) 16. 
Equations are 

15x+60y-1=0 and 24x-*48y-1-70 
Solving by cross multiplication method: 
E ETE. ee eee ee 
—60+48 -15+24 15x48-24x60 

Me m l 
>In -9 -30x24 17. 
"E ERR 

60 and Y= 80 
so, u = 60 and v= 80 
Speed of train = 60 km/hr and speed of bus = 80 km/hr 
Consider both the linear equations separately 18. 
4x-3y+4=0 4x+3y-20=0 
4x=3y-4 4x=20-3y 
_ 3y-4 _ 20-3y 
4 ‘ 


ro oe, ph) Pag. ieee SP Le RS aaa a ame Is SATS Tea 
' Equation in twv Variables 99 ] 


re e (pai E eo. mti a E EQ 


A -———  —— A —_ 


We make the tables for both the equations by giving the 


[x {5 [2] -1 
71014) 8) 


different values to x. 


ORAE 
PE 





By plotting the points on graph and joining them we get 
that the two lines intersect at A(2, 4) 

^ X=2,y=4 is the solution. 

Now, Area of region bounded by lines and x-axis 


=ar(AABC) = ~.BC.AD = + x6 x4 =12 sq.units. 


£ area of A= 1 x base altitude 


Let the speeds of the cars starting than 4 and B be x km/hr 
and y km/hr. respectively 


According to problem, 
0x-909-9p — .., esso (1) 
9 9 
—x+—y=90 2 
7*3 EU à — enm (2) 
Solving we get x 7 40 knvhr., v= 30 knvhr., 


speed of car A = 40 knvhr & speed of car B = 30 km hr. 
According to problem (2x + 11)? + (3v + 6 = 180° 
(vt 12)? *(Sx- 25) = 180° 





| . 416 Tm. 
Solving we get, a 13 and. 13 
x= 32,y=33 


ZA=78°, ZB=45°, L C= 108°, < D 135° 
Let the lady has x coins of 25 p and v coins of 50 p. 
Then, according to problem 


&£*ym"4U — —3——— (1) 

25x *50y91250 smi (2 
Solving for x & y we get 

x= 30 (25 p coins) & y= 10 ( 50 p coins) 
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r IER MEET fi 5d ... Pair of Li Jnear Eq qui 
19. Let monthly incomes of A and B be € 9x and * 7x, and their 
expenditure be { 4y and X 3y respectively. 
According to the given condition. 
9x -4y — 1600 
and7x-3y-1600 |... (2) 
Multiplying (1) by 3 and (2) by 4 and subtracting, 
we get, 27x—12y—28x+ 12y — 4800— 6400 
= -x=-1600 >x=1600 
Monthly income of 
A=%(9 x 1600) - X 14,400 
~ Monthly income of B - 1 (7 x 1600) 2 € 1 1,200. 
LONG ANSWER QUESTIONS’: 
i. 2x+3y=9 
x-y-2 





=> 2x-9-3y2 x=2+y > xa? 


(3,1)(6,-1) (-3,5) 
-Ja | 6 Cap 
Lux [o1] e. 


(3, 1), (5, 3), (6, 4) 


By plotting the points and joining them, the lines intersect 
at (3, 1). 
s: x=3,y =] 





2. kx * Ay -k-4 
l6x+ky=k 
For infinite number of solutions, 


uation In two Variables —— 





I Mathemarte | 


a k h.4 pe 
> a 16 b ke k 
a b LIN. 
"^a b; — 16 & 
=> k? = 64 => k = J64 
=> k9£8 um (1) 
b _& 4 kes 
b, c ^2 k k 
-— 4k-Ki-4k 22 (2) 


8k=k = k=0 or k=8 
From (1) and (2), we get, A=8 


km/hr 

x km/hr A y 
«.————————————————————9——— 
A 80 km B C 


Let speed of the car from A be x km/hr. 
Speed of the car from B be y km/hr. 
If they move in the same direction they meet in 8 hours. 
Let they meet at C after 8 hours. 

' Distance AC = 8x km, Distance BC = 8y km. 

. 8x=8y+80 > x-y-10 |  .. satip 
If they move in opposite directions they meet at D (say) 
after 1 hour 20 minutes. 


x km/hr km/hr 
edicti y 
9————————————————————9 
A D B 


Distance AD= = km 
- A l 4 
| < HL hr. 20 minutes = I— hr = e. 
3 3 
. 4 
Distance BD = 3? km. 


4 4 
qo ae = 80 => 4x+4y=240 


-—oxtye0 — — ou (2) 
From (1) and (2), we get 
Speed of car starting from A = 35 km'/hr. 
Speed of car starting from B = 25 knVhr. 
The equations are: 
3x-(a * l)y =2b- 1 and Sx *(1-2a)y* 35 
Ina system of equation ax + by te, =Oand ayx + ba * c, 70 
the system will have infinite number of solutions 


a b c, 
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| Mathematics] č Pair « of Linear Equation in two Variables 101 | 
Here, a, 73, b, =—(a+ 1), ci =(-) (26-1) According to the given condition, we have, 
d5— 5, b,—1-2a, c7 —-3b 30 5 45 
Le ey a 
3_-(a+l)_ -Qb-1) 1; c 
5  1-2a —3b m l 
] H I 530 29-190. - 36.3 


i x 4x x 4 
Taking I and II, we get a. Taking I and III, we get b. ` i ' 


= 120+5y-150=4y+3x 


3 a+) 3 2b-1 | 
5  1-2a 5. 3b = 3x-y+30=0 | wD) 
—5a—5=3-6a 10b-5=9b nm in the engine occurs áfter covering a distance 
— ii diiit Speed for a distance of first 48 km =x km/hr. 

a-8 b=5 

a=8,b=5 


4x 
r ion i And speed for the remaining (y — 48) km = —— km / hr 
5. The calculation is simplified if the fuel consumption is | P 80 5 


expressed in litres per kilometre : 


8 
12.5 L/100km-7 0.125 L/km and 7.5 L/100 km - 0.075 L/km -. Time taken to cover 48 km = m hrs. 
X 
Time taken to cover 
Type of 
— g-an] E i= 0-29 n, 
4x/5 4x 


Highway | 0.075y According to the given condition, the train now reaches 9 


Mixture | 35 | minutes earlier i.e., 36 minutes later. 





Im SUE, E ach SBD oon 8 
The second and fourth column give the equations : x 4x x 60 x 4x x S 
0.125x+0.075y = 35 (1) => 25y—240=20y+ 12x 
x t oy =D (2) => l2x-5y-240-0 (2) 
Multiply (1) by 1000: 125x+75y = 35,000 Solving the equations (1) and (2), we get 
Multiply (2)by 75: = 75x+75y = 30,000 (Using cross - multiplication) 
Subtract : (1) - (2). 50x = 5000 
x = 10 ee” Dn: ciae l€! 
Substitute 100 for xin (2): y = 300 | -240+150 720-360 -15412 
Thus, the car travelled 300 km in highway driving. x ~y ] 
6.  Letthe original speed of the train be x km/hr and the length 790 360 -3 
of the journey be y km. Then, 
Time taken (prz) brs. | | -— Bl a ont y _ -360 _ T 
When defect in the engine occurs after covering a distance -3 EC 
of 30 km. Hence, the original speed of the train is 30 km/hr and the 
We have, length of the journey is 120 km. 
Let speed for a distance of first 30 km =x km/hr (005 X Total distance — 600 km. 


Let speed of train = x km/h and speed of car = y km/h 
Case I : When 400 km covers by train and the rest by car. 


(Train) 200km (Bus) 400km 


And speed for the remaining (y - 30)km = = km/hr 


30 
Time taken to cover 30 km = — hrs 
x E 600km maaa 
Time taken to cover (y — 30) km 
400 200 13 


nd. x 7 
hrs = dx (y - 30) hrs 


y-30 y DP ZZ ZZ Z Z (1) 


(4x/5) 
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AEN Dae Mw “EM; lathe iEMATÍC 1 


MOSS era 






Vin two Variables 





| (Train) 400km | (Car) 200km | 


_———— 600km———— MÀ 


TE. l 
Putting z P and y 4 in (1) and (2), we get 


, 13 


200 p + 400g — 7 





200p —200 q =- : 


1 H l 
pim- SP e oen (5) 
| d 
Putting P= 4 100 in (3), we get 
Fai, "Exercise. SAT E 
l 13 "Exercise: Pd 
400| g- — |+200g = — 
iJ 273 
13 1. (d) WorkratioofA:B=100:160 or 5:8 
400g — 1 +200q = EN -. time ratio=8:5 or 24:15 
C if A takes 24 days, B takes 15 days. Hence, B takes 30 
13 15 days to do double th 
or I RA E y o double the work. 
2 2 2. (b) 96960fC.P.-1240 
15 1 ] 240 
qa 85 | -. 11096 of C.P. =F 960 1100 = Rs. 275 
| 1 3. (b) The point satisfy the line 4y =x + 1 
Putting 4 = 80 in (5), we get 4. (c) Letthe ages of father and son be 7x, 3x 
| ! 2x 2 pi l ~. (7x+10):(3x+10)=2:1 orx=10 
EN Eo -a Nd "TE . Age of the father is 70 years. 
P=30 400 400 40 ™~ ” 00 vile 
5. (d) Let the fraction be 
l ‘ et the fraction be — 
xs doO bath and Y=—=80 km/h me 
p q 
<. speed of train = 100 km/h and speed of car = 80 km/h x*l. 4 i 
" ed ficii ytl 00000 (1) 
8-y x-1 
x=1]+ oo v MEE Dm 
y 2 uM CIO Y mese (2) 
eS ee Solving (1) and (2), we have x= 15, y=3 ie.x-15 
| » A taro | 6. (a) Downrate-9-2-4.5 km/hr 


Uprate = 9 - 6 7 1.5 km/hr 


LA 
s] aJil Speed of the boat = (4.5 + 1.5) - 2 — 3 km/hr 
2 6 


Speed of the current = (4.5 — ] .5)+2 = 1.5 km/hr 
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10. 


11. 


12. 


13. 


ues WOMEN, SER A N pen e Luie nea liited anl 


Now = (10x + y) = 10y + x. Solving, 


X 
we get 44x + 55y => y - 


aju 


Also x — y = 1. Solving them, we get x = 5 and y = 4. 
Therefore, number is 54. 


(b) The numbers that can be formed are xy and yx. Hence 
(10x + y) + (10y + x) = 11(x + y). If this is a perfect 
square then x + y= 11. 

seedy 9 

x+2y 4 





(c) 


Hence, 12x+6y=9x+18y or 3x=2y 


2 
3 y . Substitute X = 3 Y in the required expression. 


(c) Letunit'sdigit:x, tens digit : y 
then x = 2y, number = 10y +x 
Also 10y +x * 36-7 lOx * y 
9x—9y-36 or x-y-4 
Solve, x=2y, x-y-74 
(b a>chence 10+c-a=4 
Middle digit is reduced by 1, hence 10 + (b—- 1) - b —- 9 
Hundred's digits now give (a — 1 — c) 
From 10+c—a=4, a—c=6 
a—c-1=5 
(b) Upstream speed = 4 km/hr and time =x hrs. 
Downstream = 8 km/hr and time taken = x/2 hrs. 


4x-8xx/2 16 
Hence average speed = ——__5— = 


x+x/2 3 ui 
(c) Let distance = d, 
d 
Time taken upstream — is-5 710 
d d 
Time taken downstream — "CS = 20 


Hence average speed 


_ 2d _ 24x20 oU he 
dd. 3d 3 








f 40 
Ratio = EL =40:45=8:9 


MORE THAN ONE CORRECT ; 


1. 
3. 


(a,c) ; d 
(a,b, c) 

(a xy»0[-x?»0,y» 0] is true 

(b x=-y = x-*y70 - (b)istrue 
(c) xy* (0)0) 7 5? <0 -. (c) is true 


(a, c) 


— Pair of Linear Equation i in two. "Variables | 


memo CIPO OT Die vmm o mur Fee vto 


nu ig 


Hn 
SUP Sad ee o Saab f Mat Ny ABL A iL e a e petas Pe. uiii Did ut dre 


U py m — 
z. (d) is wrong. 
4. (c,d) 
5.  (a,c) | "E 
For coincident lines, 6 - E = 16 
1 1 
2 k 
k=2 
3k=9=3? 
k=2 
Passage-I 


L (b) We have 
217x*131y-913 
131x*217y - 827 


den 913- ah er 4 
~ 9 


2174131 217-131] 2\ 348 86 


l 
=—(5+1)=3 
(S41) =3 


-1(9134827 913-827] 1t. i. 
2(217«131. 217-131) 2 


x=3, y=2 

We have, 
37x*41y-7 70 
41x+37y= 86 


xut 70--86-. 70—86 | | 1/156) -16 
2\37+41 37-41) 2178. A 

J tous 

2 


1/156 -16 I 
m—-|——-——— i2—(2-4|)z- 
, ia T. 22-4) 


Thus x= l,y=-1 
» (b) We have 


1 œ) 








3 3 «333 
2+2y=— La cA 
—— 2 oe 23.1.1 
Drago 2| 1+2 1-2 2813] 2 
2 
113 l l l 
mod e y aa =—, y=— 
^ AB | Quy 
Passage-ll 
1 (b) 
2 (a) 
3 (b) 
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ATTI Terme 
pi. mo ipa u^ rA) ~ 
> Td 3 





ASSERTION & REASON: 
(a) Reason is true. 
In Assertion, given lines represent parallel lines if 


3 4 5 
——— zz — 
6 k 9 
6x4 
BM Re "` Reason is also true 


Since reason is the correct explanation for assertion 
2. (b) Reasonis true. 


For assertion, given equation has no solution if 


= a oo l 4 
lI—7—*—ie-kz2|—-z- 
QE cse $ + 3 holds 
^ Assertion is true. 
Since reason does not give result of assertion. 
(c) Assertion, given system of equations has infinitely 
many solutions if 
[I -7 
2a a+b -28 


g 





] l 3 1 
i -5> -= =—=—3 
ie. > EE a a=a+b=>2a-b=0 


Also clearly a=4, anda + b= 12 = b=8 
“. 2a—b=8-8=0 .. Assertion is true 





e .. 3 — 
But reason is false `- 6 i0 


[7 3(-10) - C5)(6) - -30] 
b 


; -—- a 
For unique solution if ajx * b; y +c — 0, — s 
"2 


» 


(d) Assertion is clearly false. 
[ ^ Ifthe lines are coincident, then it has infinite number 
of solutions] 
Reason is clearly true. 

5. (a) 6. (b) 

7. W 8. (d) 


MULTIPLE MATCHING QUESTIONS: 


1. (A)Oqtu; (bp r;(C)s; (D) prs; 


HOTS SUBJECTIVE QUESTIONS: 


1. Comparing given equations with a,x + by = c, 
and ax + byy = c, 


a 
The system has no solutions, if t=t;4 
a) % a 


We get, a, =3,b, =l,c,=1 
0» = 2k- 1,b,=k- 1,c,72k*1 
3 | l 
— = —— € 
—?k-1 k-i 2k*l 





of Linear Equation in two Variables — 


P" 


- DITE NET DENEN nn mitate Tyr trt an mon 


at be Mathemaric| 


e aa sll aru pone Pay | 


——— — e er meto D^ 


pa DE 


3 ] 


ranei oy Woet NY TS 
From 5&1 k-1 ^ 


l Io 


— =] 


' Now for k = 2, we have i-i -2-] 


t. 1 — 1 
2k+1 2(2)+1 5 





and 


EUR 
k-1 2k+1 
Hence, the given system of linear equations have no 


solution if k= 2 
Given equations are: ax +by=1 | — ^ ^. (1) 


_ 2ab 
aer 7 


Adding equation (1) and (2) 


For k= 2, we have 


2a 

(a*b)xt(atb)y- lt 0r 

M Bice E uu 
d x * (a y= a! +b? 

(a+b) 


a? +b’ 





= (a + b) (x +y)= 


wail a+b | 
ate -0 


Subtracting (2) from (1), (a - b)x - (b-a)y 21— 2ab 
a! +b’ 
2 42 
= (a-b)x-(a-b)y = 48 —2ab 
+b 
(a - by 
a^ +b’ 





= (a-b)x-y)- 


a—b 
a’ +b? s.. (4) 
Adding (3) and (4), 
b a-b 2 
wee Btb azb 2a a 
a+b arb) aab * alap 
Subtracting (4) from (3), 


=>, *-y= 





a+b? 

Let x be the digit in the ten’s place and y be the digit in the 
unit's place of the number 

Then the number = 10x + y 

According to the given conditions, 


lOx+ y=8(x+y)+1 => 2x-7yzl 
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Also, ince 13(x- y) -2 = -3x*14y 22 
OR 
(*- x can be greater than y or less than y) 


10x+ y=13(y—x)+2 = 23x-12y=2 


Thus, we have either 2x—7 y=] 
—3x+l4y = j 
OR 
2x-7yz] 
23x -12y -2 


On solving 2x — 7y = 1 and 23x + 14y - 2, we get 
x=4andy=1 


The number = 10x + y=10x44+1=4] 


OR 
We have 
2x-7y=1 
23x -12y 22 


Solving these equations, we get 


L9 
Tg "e xu 


But this is not possible since x, y are digits 
Hence the number is 41. 
Let the unit's place digit be x and the ten's place digit be y. 
Original number =x + 10y 
Reversed number = 10x + y (By reversing the digits x and y.) 
According to the question 

x+10y+ 10x * y - 99 


11x *11y-99 

xt+y=9 (Dividing by 9) 

x-9-y | ... (1) 
Given, x -y- 3 
When x-y-73 When x - y = -3 
9-y—ym3 [From (i)] 9-y-y--3 [From(i)] 
-2y--6 -2y--12 
y=3 y=6 
Using y = 3 (i), we get Using y = 6 in (i), we get 
x=9-3=6 x=9-6=3 
-. Original number <. Original number 
=6+30=36 =3+60=63 


Compare both the given equations with a, x + b y =c, and 


ax + boy =c, 

Here a, 72,5, 73,0, =7,a,=a+b+1,b,=a+2b+2, 
c,=4(a +b)+1 

«4 2 ,b — — e 7 


a, a*b*l b, a*2b*2' c 4(a*b)*l 
For [Infinite number of solutions] 


2 3 7 
a+b+1_ a+2b+2 ~ A(a+b)+1 





Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


x MEET metr 9m mot EAR. 
" A Us » fa 






T. 7 
aaa ce ie: Vai Qiii te t UU La. 


(1) (II) (III) 


Taking I and II Taking II and III 
2 3 3 _ 7 


a+b+]1 a+2b+2 
3a+36+3=2a+4b+4 





a+2b+2  4(a*b)4l 
12a+ 12b+3=7a+ 14b+14 


a-b-]l  ..... (i) 5a-2b-11 ....... (ii) 
Multiplying (i) by 2 and subtracting (ii) from (i) 
2a-—2b=2 
5a-2b-711 
3a =- => a=3 
Putting the value of a in (i), we get 
a-b-1 = 3-b-1 


=> -b-1-3--2 2b-2 
Speed of body I = v m/s 
Speed of body II = (v + 6) m/s 
Speed of body III = 30 m/s 
Distance 4B = x m 
First consider bodies I and II only. 
A 





5y ——. x— Sv B 
II —- v+6 ]—v 


xc g 
: TÉ (1) 
Now consider bodies I and III only 


A 











8y —— x— 8v B 


III —- v +6 I—v 


v 30 s 
Hence, required equations are 


X x x x 


— — = 5 

v v+6 v 30 

(i Given equations are 6x+3y=6xy and 2x * 4 y 7 5xy 
Dividing both the sides of both the equation by xy, 


2 4 
y» X Ae. um 





l l 
Let 3 =u and - 7 V, Equations become 3u + 6v 6 


and 4u+2v=5 

or, ut2v=2 .. (I) 
and 4u+2v=5 2) 
Subtracting (1) from (2) we get, 3u = 3 =u =l and 


| 
|42v-22 ve— 


l 
u=l =y =x] and v= 


So, x *l, andy=2, 
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fun cm mmm 


« | Mathematic] 





^mm mmm 
à 


_ Pair of. Linear Equation in two | Variables 






CAD LA LIN. LG 
n TARTE PNE n PODER Dire do e OE APA ES ee DC ag Li sU a Vee NIA 


l l 3 
.. * . » + ——— — o — 
(u) Given equations are : sty 3x—y 4 and 





l l l 
20x-y) 23x-y) 8 





Let us take u = ——_=y< : 
e ji, t3 Rem V so , equation 
3 v l 
become, u +v => NUM A 
ut+v= i and 2722.75 


or 4u * 4v -3and4u-4v--] 


Adding both we get 8u = 2 => u = - and 





VIALE E PENE ch 
4 4 2 
uz ETO OA 4 | 
3x+y 4 die (1) 
d v l T 2 2 
an mA —— m 
n ue y= 2) 


Adding (1) a (2) we get, 6x=6 => x= 1; and 

putting x =1 in any equation, say equation (1), 

3xl+y=4>y=l. So, x=1,y=l 
The given system of equations is 


a(x+y)+b(x—y)-(a" ~ab+b*)=0and 


a(x- y)-b(x-»)- (e? +ab+b’ | =0 
This can be written as 


(a+b)x+(a-b) »- (a? —ab+b?)=0 and 


(a—b)x+(a+b)y—(a? +ab+b) =0 

Here a,=at+b,b,=a-b | 
a,=a—b,b,=atb 
a b a+b a-b 
—a-L.o <<" s 

"d b 8 a-b arb 





Also, aj b; -azb 7 (a b) (a-* b) - (ab) (a—5) 


=(a+b) -(a-by = 4ab #0 
Therefore, the given system of equations has a unique 
solution. l 
Now, we can solve this system of equations by using 
cross-multiplication method which gives : 
x y 1 


> bhe-by 645-64 aby -azh 
x 


ee. See are ane 
aa -(a-b) (a? +ab+b?) + (a+b) (a? - ab +b? | 


F 
LRL MT —ÁÓS 
-(a-b) (a? -ab+b°) +(a+b)(a? +ab+b°) 


l 


= (a+b) (a+b)—(a-6) (a-b) 
x _ y " 


€ (a) +a ee) 20(2a7 +6?) 4ab 





2b 2b(2a? +07 ) 4ab 
2b? 2 2b(2a +b") 2a? +b? 
=> x=—=—and y= = 


Hence, the solution of the system is 


b? _2a 2 +b? 
x=— and y = ———— 
2a 2a 


Let Car X start from point A and Y from point B. Let the 
speed of car X be x km/hr and that of car Y be y km/hr. There 
are two cases : 
Case I: When two cars move in the same directions: 
Suppose two cars meet at point Q. Then, 
Distance travelled by car X= AQ, Distance travelled by car 
Y- BQ. 
It is given that two cars meet in 9 hours. 
-. Distance travelled by car X in 9 hours = 9x km. 
= AQ 79x 
Distance travelled by car y in 9 hours = 9y km. = BQ-9y 
90 km 
A P B Q 
Clearly, 40 - BO - AB => 9x-9y=90 
[^ AB=90km] i 
=x-y=10 s EL) 
Case II When two cars move in opposite directions: 
Let them meet at point P. Then, 


Distance travelled by car X= AP, Distance travelled by car 
Y- BP. 


In this case, two cars meet in 9/7 hours. 


-. Distance travelled by car X in z hours = A km 
AP at ree : 
=> 7% and that of car } T7 —BP- 7) 


9 
Clearly, AP + BP = AB => 2*7) 290 => Zary) =90 


=>x+y=70 (2) 
Solving equations (1) and (2), we get x = 40 and y = 30. 


EI speed of car X is 40 km/hr and speed of car Y is 
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QUADRATIC EQUATIONS & 
QUADRATIC INEQUALITIES 





| In Chapter-2, you have studied the Polynomials in one Hable and Jere 6f "em On the basic of the pen : 
of Polynomials, polynomials are categorised as Linear, Quadratic and Cubic polynomial. The Polynomial of degree 
two in the standard form is ax? + bx c (a + 0), when equated to zero is called a Quadratic Equation in standard form. 


Thus, ax? + bx + c= 0, where a, b, c, all are real number but a= 0 is the standard form of ata Quadratic Equation. 
The Babylonians, as early as 1800 BC. could solve a pair of simultaneous equations of the form: x + y =p, xy =q, which 
is equivalent to: 
-px+q=0. 
In the Sulbha Sutras in India 8" century BC., quadratic equation of the form ax? = c and ax? + bx = c were explored using 


geometric methods. Chinese mathematician in 200 B.C., used the method of completing the square to solve quadratic 
equations with positive roots, but did not have a general formula. 


Brahmagupta (AD. 598 - 665) gave an explicit formula to solve a quadratic equation of the form ax? + bx = c. ‘Liber 
embadorum’ published in Europe in A.D. 1145 gave complete solutions of different quadratic equations. 


In this chapter, you will study quadratic equations and their solutions (or roots). We also study the application of 
quadratic equation in solving real life problems. 


When we put >, €, 2 or € at the place of ‘=’ in the standard form of the quadratic equation ax? + bx +c =0(a # 0), we 
» get the Quadratic Inequation as 


ax? + bx +c >0,ax*+bx+c<0,ax2+bxt+e20 or, ax? * bx * c €0. 
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QUADRATIC EQUATIONS: 
nada Án À— 


^ polynomial of any variable x of degree two in standard form ax? + bx + c (a #0), when equated to zero is called a Quadratic Equarion 
of variable x. [In standard form of quadratic polynomial, the power of x are in descending order.] 
Thus, standard form of a Quadratic Equation of variable x is ax? + bx ^ c = 0; where a, b, c all are real numbers buta = 0. 


Here ‘a’ and ‘b’ are called coefficient of x2 and x respectively. ‘c’ is called constant term. 
Standard Form ofa Quadratic Equation: 


In the standard form of a quadratic equation ax? + bx 4 c — 0. 


(i) all the terms (except zero) are in one side of equal sign (=) and zero (0) is in other side of equal sign. 

(i) the power of x are in descending order. 

(iti) either or both ‘b’ and ‘c’ can be equal to zero buta + 0. Therefore a quadratic equation may be in the form 
ax? + bx=0, ax? c - 0, ax2=0orx2=0. 

(iv) the term of x? (i.e. ax?), term of x (i.e. bx) or constant term (i.e. c) can not be more than one. 


If not so, then by adding/subtracting the like terms or taking the common factor from like terms, we convert the quadratic 


equation in the standard form, in which there is no more than one term of, x and constant term. For example: 
Standard form of x? - 4x +x -2-0isx2-3x 42-0 


Standard form of J2x? — x? 4 5x 4 7 = Qis (V2 -1)x? +5x+7=0. 


Some times there are two or more constant terms which can not be added/subtracted or have no any common factor, then both 
the constant terms are put in to a bracket so that all constant terms become a single constant term for example: 


Standard form of J5x? +7x-3+2V7 - 0is V5x2 +7x-(3-2V7)=0 


SOLUTION OF QUADRATIC EQUATIONS : 


The values of x which satisfy the given quadratic equation are called solutions/roots of the given quadratic equation. For examples 
. . . . . à ^ = mig SS 
if x = a is one of solutions of the quadratic equation ax? + bx +c =0, if ao? +ba+c=0. 


To find the solutions (or to find the roots) of a quadratic equation, first we check wheather the given quadratic 


form or not. If not, then first convert the given quadratic equation in standard form, then by using anv 
methods, you can solve the given quadratic equation. 


A quadratic equation has always two solutions/roots (i.e., two value of the variable ‘x° always satisfy 
ax? + bx +c=0) ^ 
Method First — Method of Factorisation : 

Quadratic Equation : ax? + bx +c=0 

By spliting the middle term ‘bx’ of L.H.S., factories the L.H.S. (ax? + bx + c) in to linear factors. Then after equating each factor to rem, 
we find the values of the variable ‘x’ of the quadratic equation ax? + bx +c = 0, 

These value of x are the solutions/roots of the given quadratic equation. 

Special cases : 


equation is in standard 
of the following given three 


the quadratic equation 


(i) Ifb,c=0,thenax?=0,=> x! =— =0,>x=0,0 


alo 


(i) Ifb=0, thenax?+c=0,= x! =—, 2x- H= 
a a 


l 
(iii) Ifc=0, thenax? + bx = 0, =x (ax +b)=0, > x=0, -i 


For examples: 
(a) If 6x? - 5x -4 = 0, then 6x? - 8x + 3x - 4= 0 [split - Sx as -&x + 3x such that -íy = = 


Sx + and (= &) s (av) = (2) s (à 
—2x(3x-4)* 1(3x-4) 2 0 = (3x-4) Qx * 1) 70 ( (Gu) (ar) s (A) 
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Now, equating each linear factor to 0, we get 
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a = 
i LI E * 
enu db Fu sii. UNUS ONCOL pn E tm 


3x-4= 02 1-2 and 2x+1=0=> :-— 


Hence, solutions: x — 


(b) If5x?- 0, thenx?=0 


Hence, solutions: x = 0,0 


Uu | 
| 
N | = 


(c) If 3x? —15 — 0, then solution: x = «e = +5 
(d) If2x?-5x=0, thenx(2x-5)=0, 


= x=0,2x-5=0 =x=0, x=2 / 


Hence solution : x = 0, 2: 


Method Second — Method of Completing the Square : 
Consider the quadratic equations, ax? + bx +c =0; 2x2 +5x+2=0 
(i) Shift constant term ‘c’ to the R.H.S. 
ax? + bx =—c ; 2x? +5x=-2 
(ii) Divide both sides by ‘a’. 


ax *bx c 2x'*5x -2 2 b E 3.9 
a a 2 2 a a’ 2 





"B" 
(iii) Write coefficient — ofx as 2 (>) >x +2 (>) = mae es, ($) =-=] 
a 2a 2 a 4 


2 
(iv) Add Ux on both sides of equal sign (7) and completing the whole square on L.H.S. 
a 


Ie He GF 
j- 











(v) Taking square root on both sides of equal sign (=). 


Vb? -4ac | S 3 


b 
—xt—-t +—=+— 
2a 2a 4 4 


(vi) Now, shift = from L.H.S. to R.H.S. to get the value of x, 
a 


2_ a 
d Mal s MEME m ANE ! 


2a : 4 2 AL 
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E Vo row ovt SOUR t 


2 
Method Third - Using the ae In the method second, we see that solutions/roots of the citi equation ax* + bx +c=() 
(a + 0) by completing the square, 


2a i 
We can use this equation (i) as a formula to find the solutions/roots of the quadratic equation ax? + bx * c 7 0. 
For Example: x2-3x41-0 











zi Rs : 
2x1 , using the formula 
5 Q,2258924 _ 345 
2 2 
=> y-3*N5 3-45 
2 2 


NATURE OF ROOTS : 





Quadratic Equation: ax? + bx +c =0 (a + 0) value of (b? — 4ac) is called discriminant of the quadratic equation. The value of 
(b? — 4ac) is denoted by D. 


D - b? —4ac 
The discriminant plays an important role in finding the nature of the roots of the quadratic equation. 
(i) IfD=0, then roots are real and equal. 
(ii) If D 0, then roots are real and unequal. 
(iii) IfD « 0, then roots are not real [Actually the roots are imaginary and unequal, which are also called complex conjugate like 


[p = 


4 ' 4 





SUM AND PRODUCT OF ROOTS : 

valent Se dishes ect ated EAE 

If o. and B are the roots of quadratic equation ax? + bx + c= 0, then 
b | Coefficient of x 


a Coefficient of x? 


" 3 c constant term 
ii duct of Roots, aD = — = —— 
(i) Pro ; a coefficient of x? 


For example in equation 3x? + 4x-5=0 
Sum of Roots = —4/3, Product of Roots = —5/3 


RELATION BETWEEN ROOTS AND COEFFICIENTS : 
ades uices obiil ei i ASE 


If roots of quadratic equation ax? + bx +c - 0 (a 0) are œ and f then: 


Vb? -4ac JD 
() a-B= (a+)? -40 = 








(i) o2+B2=(a+)?-208 = b m 
a 
byb? -4ac _ -bVD 
(iii) a? -B?=(a + B) (a+)? -408 2-77 —- : 
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te^ 





2 
(iv) 03 +83 - (o. B —3oB (a+B) 2— b(b S 


AC M 
(v) o?-B? - (a. B? +308 (c.— B) - (o.- B(a- p)? +308] = N(a-- D^ — 408 (u+ B)? -oß} M UNE. iai z = 
a 


2 
(vi) 0+ a8 + B2=(a-+ B?- ap - E 
a 





(db s, B a +B? _ (+B)? -20B b? -2ac 


a ap ap ca 
(viii) o? + B?o.— oB (a+ B) - e.(-2) » -— 
: a 


GRAPH OF QUADRATIC EXPRESSIONS : 


Consider the expression y = ax? + bx + c (a + 0) and a, b, c € R then the graph between x, y is always a parabola if a > 0 then 
the shape of the parabola is concave upward and if a « 0 then the shape of the parabola is concave downwards. There is only 
. 6 possible graph of a quadratic expression as given below: ' 
i  Case-I Whena>0 


(i) IfD>0 Gi) ,IED=0 (ii)  IfD<0 


Y Y 





Case-Il When a «0 





(i) 1D»0 (ii) When D -0 (iii) When D «0 
Y 
X — 0 " 
Y? 


QUADRATIC INEQUATION IN STANDARD FORMS : 


ax? + bx +c >0,ax? + bx * c 20, ax? +bx+ c « 0,ax? + bx +c <0; where a, b, c all are real buta +0 
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SOLUTION OF QUADRATIC I INEQUATIONS : 
M M e aaa 


First factorise the L.H.S. of the given Quadratic Inequation in to Linear Factors as (Ax + B) (Cx + D), 
Where A, B, C and D are real numbers. 
(a) When ax? + bx + c» 0, then (Ax + B) (Cx + D)» 0 
Hence, either Ax + B > 0, Cx - D» 0or, Ax * B < 0,Cx* D«0 
Case-(I) : 4x - B » 0and Cx D»0 


quations 





B 

=> xy > -— and unco EOIR (i) 
A C 

Find the common sclution of (i), if any. 

Case -(II): Ax+B<Oand Cx D «0 
B D 

=> x< -— andx« -— ii 
7 andx To (ii) 


Find the common solution of (ii) if any 


If there is no common solution in any case, then that case will be rejected and the.common solution of the other case is the 
solution of ax? + bx * c » 0. 


If there are common solutions in both the case (I) and (ID. And there is a common solution in both the common solutions 
obtained in case - (I) and (II) also. 
Then the common solution of the common solutions obtained in cases (I) and (II) is the solution of ax? + bx + c > 0. Otherwise 
both common solutions of case (I) and (II) taken together is the solution of ax? + bx - c» 0 - 
(b To find the solution of ax? + bx +c 2 = 0, put 2 atthe place of > in the solution of ax? + bx c » 0 in part (a). 
(c)  Whenax?*bx*c«0 
Then (Ax + B) (Cx + D) «0 
Hence either Ax + B» 0, Cx * D«0 
or, Ax+B<0,Cx+D>0 
Remaing part of the solution is similar to the solution of ax? + bx + c > O in part (a). 
(d) To find the solution of ax? + bx + c S 0, Put S at the place of < in the solution of ax? + bx + c <0 in part (c) 
For examples : 
(a) x*+x-6>0 
= x2+3x-2x-6>0 
—x(x*3)-2(x*3)»0 
= (x+3)(x-2)>0 ‘ ! 
Hence, eitherx - 32 0,x-27 0 
orx*3«0,x-2«0 
Case-(D: Whenx * 32 0andx-2»0 
= x>-3andx>2 


Case-(11): When x +3 «0 andx-2«0 
=> x«-3andx«2 


There is no common solution of common solutions of case-I and II. Hence, common solution of both case-I and II, taken 
together is the solution of the given Quadratic Inequation x! *x- 62» 0. 

Therefore solution of x? * x — 6 » 0 isx « -3 and x 22 

Which is repersented on number line as follows : 


—S ee 
-3 2 
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(b): : x2*-8x*15 <0 
=> x2+3x+5x+15 <0 
=> x(x+3)+5(x+3) S0 
=> (x+3)(x+5) <0 
Hence, eitherx +3 20,x+5 <0 
or, x+3 50,x+5 20 
Case-(1) : Whenx+3 20,x45 <0 
=> x2-3,x<-5 
There is no common solution. 
Case-(II) : Whenx+3 <0,x+5 20 
=> xS-3,x 2-5 

-5 <x €-3 


Since, there is no common solution in case-I, therefore, solution of the Quadratic Inequation x? +8x+15 €0is-5 €x <-—3 only. 


. . i 
Which is represented on the number line as follows: 


, -5 -3 ] 
Solution of Quadratic Inequations in Special Case: 
If b = 0, then quadratic inequations ax? + bx + c > 0, ax? + bx +c > 0, ax? + bx + c <0, ax? + bx +c <0 become 
ax)*c»0,ax? +c 2 0,a *c«0, ax? * c. € 0, respectively. 


(a) axt+c>0>x > »- 
a 


c odis c 
-. x € Negative square root of C5) and x Positive square root of C) 
a a 


b) a+c 0> paes 
a 


. c - C 
- x < Negative square root of C5) and x 2 Positive square root of C5) 
a a 


c 
(c) a24c«02 x «—— 
a 


i c i C 
^. x > Negative square root of C) and x « Positive square root of C) 
; a a 


\ 


(d axvtt+ces0= x?s--5 
a 


à c i C 
".x 2 Negative square root of (-5) ;X < Positive square root of 2 
a a 


For examples: 
(a) 22-82 052 24; .x €-2andx 22 


eo eoe 
-2 2 


(b) x2-5«0 xX <5; V5 « x « s 


-V5 v5 
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AIEO 
CTIEXAMPLES 


|. A man walks a distance of 48 km in a given time, If he walks 2 km an hour faster, he will perform the journey 4 hours before, 
Find his normal rate of walking, 






Sol. Let the normal rate of walking of the man be x km/hour, 


E 48 
Time taken to walk 48 km = — hours 
x 





: . 48 
At 2 km an hour faster he will take  — : hours, 
Y i 


This time is 4 hour less than the usual time. 


48 (v2) 2 A8 vt Av (y+ 2) 

xt + 2v-24=0 

(v-4)(v + 6)=0 

x=4or-6 

Rate of walking is 4 km/hour as (x = — 6 is not admissible) 


2. ' "'Evaluxte 20 -——3À ; 
20 * —— 
20... 
l l 
Sol. Let x 2204 ———— or x=20+- 
TAE i 
P; | s 


Therefore, x? -20x- 1 40 


dan 20- a 
This gives NE uL xin =10+VI0lL or x= = 10- V101 


Since, the given expression can not be negative therefore, we neglect the negative value 10 — 101, Hence, the desired value 


of the expression is 10+ /101, 


3.  Findthe condition that the quadratic equations x? ax * b «0 and x! + Av +a = 0 may have a common root, 


Sol. Let œ be a common root of the given equations. 
Then a? * aa + b * 0 anda? + bac * a 0 


a? a | 
a! - whee hea 








By the method of cross-multiplication, we get 


2 
-b 
= -(a*b)anda ~ | 
-a 





2 
This gives a? = = 


= (1)? =-(at+b)= l=-a-b 
= a + b+ |= 0 is the required condition. 
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Sol. lam "repond 0 
=> 9xs8 12x - 4- 16-0 
=> (3xs2)?+16=0 = (3xs2ys 162-0 
=> {(3xs2)+4i}{Gxs 2)s 4i}=0 
=> (3xs2+4i)(3x$s25 4i)=0 
=> 3x$2+4i=0,or3xs2s 4i=0 
=>  3x=2ş 4i, or3x=2+4i 


2 4. 2 4 
= AS —]J =—+-—j 
3 3!ox 5*3! 
Hence, the roots ofthe given equation are id i and o: 


Tv gms PEL EOD omo emo. 


$e. 


£ 
v3 
ae 
^od 





n. m|-4nl 





2 2 
(2+8) = (7B) - (c BPs 4ap = 77-47 


l P? 
isx^s x {(a+B)?+(as B )H- (a. B? (as B)2=0 


2 2 2 2 
m^ m^ —4nl m m^ —4nl 
xs x m 4 à HE f E" E 


=> Bx ş x {m+ (n? s4nl)) P. m? (n? s 4nl)=0 
=> Px?s x (2m? s 4nl)+ n? (m? $ Anl) - 0 
"Ifa, B are the roots of x? +ax+ b=0, find the equation for which 02 +B? and o?+B a are the roots. S M E 
PETS : ——— 
a? + B2= (a+ B s 2ap —a? s2b 
11 _ a? +B? a? -2b 


a? p? o? p? b? 




















Required equation, x? $x G = 2b) $ 7 m I + (à - 26) 22 - -0 


=> x? $x j m 





m ( =26)(a*—20) | 


=> b’x*s x{b* (a? s 2b) + a?  2b}+ (a? s 2b =0 






. Agia E a aa nm srr s — - — e á 
Given that c, B are the ro bx c0 find the value of (+b)? (B +82 . BS } 
Sol a+f=$b,aB=c P. rn 


Now, a? + ba-* c7 0 => o (a. b) * s c= (o: b) - T and p^ + Bb+c=0=>B (B. b) «c2 0-» (B. b) - — 


So, (a+ b)$2 = l — teil ; (B+ b}? = l — p 


Ert ee 
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Sol. 


Sol. 














ms = iy GE TG Mathematics |: 
|. Quadratic Equations & Quadratic Inequalities — S| 
20 uy FI eee 
E at V4. 
Thus, (a+ 5)? un fu +B : 
173 2 - 
c c c 
Again, o2 + B? - (a. B -2ap =(-b)} -2c =b} -2c 
iab X44 » 
Thus, a TH - b^ —2c 
c c? 
Solve V4x? +4x+1<3-x DEA ^uis PAST SIBI SOIRS S 
JAx! +4x41<3-x => (2x+1) «3-x ] 
=> +(2x+1)<3-x 
“=> 2xt+1<3-x or—(2x+1)<3-x 
= s*<2or2e+1>x-3 
2 
=> ine: orx>-—4 
2 
Hence, -4« x «— 
] 3 uM 
| Ifthe roots of (g +r) xi 2r (p 4) x & (rp!) = Oare equal, show that p, g and rarein GP. _ aie) NS 
Since, the roots are equal, - 
Discriminant- (2r (p *g))?-4(q?* 2) (+ p?)=0 
=  4rn(p*2pq*q?)-4(qr * qp * ^ «rp)-0 
= pa tapar Heri- (PrP + gp + +p) 
=> rai -gq!p-1r*-0 
= r—2pqr?+q*p*=0 
= Pg n in GP. p 
ac E ETE TT, TE AEEA A fa te Ea oeey sns DER INO GU Far DE 


Sol. 


5 if the roots ts of as +he+b = Oa are in a the ration m: inst then find the value tof 


end hi os zu EA MT "Ue ep uw T 
VE SUA CBE ESO ant Sys a, 





gt = 7 2 4 vee Ps 2 d Se an $- E ct ^ AEREA 24 
TNES im Xa. P s SVs Pee eek M LETS de d a E SA 


Let the roots be ma, na. 





-b b ] e 
ma + na = — and ma x na. = — 
a a 
We have to eliminate a. 
—b b 
a(m+n)=— —a-- 
a a(m * n) 
2 
b a b b mnb 
Now, mn o) =— —mn uL uec — -=l 
a a (m+n) a  a(m-*n) 
mn | mn E 
(m+n) b m? +2mn+n? b 
l a ] a m n b 
m 2mn m —+2+ 
mn n 
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u. ‘Solve forx: ja 1 + ge. = 270. 


Sol 371432270 
= 33'4373-270 
=> 333-90 
Substituting 3* — a, we get, 
at a?-90 
= a*+a-90=0 
= a*+10a—9a—90=0 
= (a+10)(a—9)=0 
=>a=9ora=-10 
If 3* =9, thenx - 2. 
If 3* =—10, which is not possible. 
n x=2 


~~ 


12. Find the solution set of the equation xt- a7. | 
| 2 : AU A dap ers 
Sol X45-— 27 
x45 

Multiply both sides by (x + 5), we get, 

(x +5)2-8=7(x+5). 

i.e.,(x+5)?-7(x+5)-8=0 

Put u=x+5 

The equation reduces to u? — 7u —8 = 0 

i.e., (u—8)(u+1)=0 

~ u-80ru-7-1 

u=x+5- 

i.e., x+5=8 >x=8-5=3 

x*t5-2-]2x--1-5-7-6 

-. roots are x = 3 and x - — 6. / 

The solution set = (—6, 3 }. 


Pores —— A P —— omm Pm Impe Ue SAL = De BTE: mm ias 13722 








13. “A length of 60 cm is divided into equal parts. What is the e number 0 f these «partit if, when this his amber is increased by unity, the 
Sol. The length = 60c cm or -600 mm. Let n be the ide of dk. PUNCTI EINEN IE OE ERR 


600 
Hence, ee of each part = —— mm 
n 


When length of each part is reduced by 1 mm, the new length of each part — 5% —] mm 
| n 


When number of parts is increased by unity, the resulting number of parts — (n * 1) 
600 i 
($9.1 (n+1)=600 => a (n * 1)- (n 1) 600 
n 


Multiplying by n, 600 (n * 1)-n(n-* 1)- 600n 

i.e., 600 n + 600 — n? n 7 600 n 

i.e., n? +n—600=0 

= n*+25n-—24n-600=0 

i.e.,n(n* 25) -24 (n+25)=0 

i.e., (n-24) (n*25)-0 
" n=24 orn = -25 (inadmissible since n cannot be semaines 
'_ number of parts = 24 
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1. cu are the roots of the EE ruso EE find — ; 
Sol. a and B be the roots of the equation axi * bx * c-0 


a+B= IL G) and af-- (ii) 
a 


a o gt a 


34 g3-( E " bY ci b b 3bc -b° +3abc 
œ *p'-(a-By-3of(a-p) = j Aaa a Et. om Mea 
a 


pat eae D. m 
3 Y 5 ie gta DA 934 ~- 


15. -An aeroplane: travelled a a 1 distance of 400. km ata an ‘average speed ofx km/h. On the return journey, the speed v was increased b 
- 40 km/h. Write down an ed for the time talan for: 
79 “the onward journey. re ou a eee im (1) the return journey. j 
~~ Ifthe return journey took 30 m minutes ss less t than thec onward journey, write 'downa an nequation i inx and find its value. 


Soe 4 xm EE T mn ees Peete a y 
>» a xc 








Sol. () Time taken for onward journey, t= Distance_tavelled _ 400 M (i) 
Speed x 
r . 400 | 
(a) Time taken for retum joumey t = — — (ii) 
x40 
l 4 | 2] 
Now, according to question, we have; MN "TR Jt z^ [30 min =—h 
7 x+40 2 2 


400 800+x+40 
x . 2(x 40) 

= 800x + 32000 = 800x +x? + 40x 
= x7+40x-32000=0 => x7 + 200x-— 160 x—32000=0 
=> x (x +200)— 160 (x * 200) 2 0 = (x- 160) (x+200)=0 
Either x — 160 2 0 orx * 200—0 

= 160 orx - -200 
Since, speed cannot be negative, so x = —200 is neglected. 
Hence, x = 160 km/hr. 


ts eee esr term PATET TRS TIT TE Te ommno — ' — i ART ER EE RN 
<y i 
= EG 


16. Outoa group of swans, du times the square root ofthe number are playingon the shore ofa tank. The two remaining ones are 
~ playing, with ar amorous fight, in the water. What is the total number ofswans? - | | a 
Sol Let t us denote tl the umber of swalis by x. OO 


There are two remaining swans. 


Io 2 ce 


TORRONE co vet e mmo o9 


Therefore, x — i x+2 


2 
or «@-2¢-(2) or 4(2-4x*4)-49x or 4à-65x-16 2 0 or 4x?-64x-x+16=0 
or 4x(x—16)-1 (x—16)=0or(x— 16) (4x- 1) *0 


This gives x = l6or x - — 


We reject x — i (Why? Fractional swans cannot exist) and take x = 16, 
Hence, the total number of swans is 16. 
Check : ; x square root of 16= 14. 


i.e., 14 swans are playing on the shore of the tank. The remaining are 16 — 14 = 2, in accordance with the problem. 
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2.  Ifwecan factorise ax? + bx +c, a + 0, into a product of two 
linear factors, then the roots of the quadratic equation 
ax? + bx + c - 0 can be found by equating each factor to zero. 





DIRECTIONS : Complete the following statements with an 3 (x-2) (x+ D) 5 (x- 1) (x + 3) isa quadratic equation. 

appropriate word/ term to be filled in the blank space(s). (see Re 2) is not's quadraticequation. 

SE ————————————————'"»"»"!— ; 

5. x^-x-—306 -O represent quadratic equation where product 
of two consecutive positive integer is 306. 

2. A quadratic equation ax? + bx + c = 0 has two distinct real i 


1. A quadratic equation in the variable x is of the form 
ax? + bx + c = 0, where a, b, c are real numbers and a 


roots, if 52 — 4ac .............. 6.. The roots of the equation (x — 3)? =3 are 3+ J3 


Two numbers whose sum is 27 and product is 182 are ...... 7. If sum of the roots is 2 and product is 5, then the quadratic 
Two consecutive positive integers, sum of whose squares equation is x? - 2x + 5-0 
is 365 are „.onsensessens. 


5. The altitude of a right triangle is 7 cm less than its base. If 3. — The value of x satisfying the equation 
the hypotenuse is 13 cm, the other two sides are ............... 

6. A motor boat whose speed is 18 km/h in still water takes 1 

hour more to go 24 km upstream than to return downstream 

to the same spot. The speed of the stream .............. 9. Sum of the reciprocals of the roots of the equation x? + px + 

The equation ax? + bx + c =0, a #0 has no real roots, if q=0is lp. 

The values of k for which the equation 2x? + kx * x - 8-0 


will have real and equal roots are ............. 10. The nature of roots of equation x? + 2x43 +3=0 are real 
9. If œ, B are roots of the equation ax? + bx + c = 0, then the 


aw 


2 
pP -q 





x? + p? 7 (q - x is 


= 


eo 


and equal. 
quadratic equation whose roots are aa. + b and aß + b is ............. 
2 
l l | ll. Ifxisreal,thenthe value ofthe ex jai, Eg 
= Reng gees ; pression lie 
10. Ifrsareroots of ax? + bx +c — 0, then Mti d] : "T 
ll. Ifais one of the roots of a quadratic aee x- 2px + between — 5 and 4. 
p = 0, then the other root is ........... à 12. For the expression ax? + 7x + 2 to be quadratic, the possible 
12. The quadratic equation whose roots are the sum and difference values of a are non zéro real numbers. 
of the squares of roots of the equation x?— 3x -2-0is.. 


13. Ifa, bare the roots of x? +x + 1=0 then a? E b? ingi 13. The polynomial, 3x? - 2x 41 is a linear equation. 

14. Ifthe sum of the a of the roots of x? + pXc370isl10, 14 x-2isaroot of the equation 3? — 5x4: 6 « 0. 

is u- vem s~ s t ey a NR 15. If the roots of a quadratic equation are less than ax? + bx +c 
roots of x? + gx +r=0, then .......... are complex, then b^ = 4ac. 

16. In a homogeneous expression, all the terms will have the 16. If a? — b?» 0, thena>bora<-b. 


Dra Wen RUSO rtES acr 
17. Inter-changing the variables does not change the expression, Match the For i 3 






in a č tisi e yn od ct a re d Ys AER ud. 

— 
18. 5i k k meie Ps ec is mp c, where c #0, then the DIRECTIONS : Each question contains statements given in two 
19. A quadratic equation cannot have more than ........ roots. columns which have to be matched. Statements (A, B, C, D) 


20. Letax2+bx+c=0, where a, b, c are real numbers, a + 0, be in column I have to be matched with statements (p.q. r, s) in 
a quadratic equation, then this equation has no real roots if Column II. 
é LS 
and only if ........... . l. Column II give roots of quadratic equations given in 
column I, match them correctly. 





— Column I Column II 
2 - 
DIRECTIONS : Read the following statements and write your (A) 6x°+x-12=0 (p (-6,4) 
answer as true or false. (B) E *16x*10-202 (q) (9,36) 
l. A quadratic equation cannot be solved by the method of a 9x2 _ X: 3-0 © E / : p! 
completing the square. (s) (=3/2, 4/3) 
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2 Match the column 13. Solve the following equations for factorisation. 
Column! Column lI (a) s2x?*3x* 270, p,q€R 
d ~ : 2 : i 7-0 (p) Forth degree polynomial (b 82$522xs2170 
v*t2y 2x i i ; 
ee Nl a : 4 E LU e Quadratio Án 14. For what value of p will the equations have real roots ? 
(C) (20s 2)° =4x° (r) Non-quadratic equation 3 rsvsdie 
(D (2x5 2)°=3 (s) lincar equation . ee a i ; 
3 Column II give pair of two numbers for solution to problems E o ip sserucsuece aaa camels aie 
given in column I, match them correctly. quadratic TO) 
Column! Column II 28 -53x +6=0 
(A) The RUN of the squares (p) (7,49) 16. Form the quadratic equations for the roots given. 
two positive integers is 208. 
If the square of the larger 3« 5 3-45 
number is 18 times the smaller. 4 ' 4 
(B) A year ago, the father was (q) (5,29) 
cight times as old as hi y, 335 $ 1248 
ge Seren AS O13 A5 MIB BOR, I7. Find the inqequality, ——— — <2 
Now his age is the square of x* +I 
his son's age. | ae 
(C) The age of father is equal to (r) (36,6) I& Solve: V9x" +6x+1<5-x 
the square of the age of his 19. Ifthe roots ofx? s x+ ? =0 are not real, find Z. 
son. The sum of the age of 20. Solve the following quadratic equations by factorization 
father and five times the method: 
age of the son is 66 years. x? + 10xs 2120 
(D) Two years ago, Jacob's (s) (8,12) 21. Solve for x: aà?b?x? + b?x s a?x $170 
age was three times the square 22, Construct a quadratic equation whose roots are 
of John's age. In three years’ 5 Js 
timc. John's age will be onc- SENT e ers 
fourth of Jacob's age. 23. Find the values of aand b such that x = 1, x ^ $2 are solutions 
i : 2 = 
pene women eR TT of the quadratic equation x*+ac+b=0, 
ix» x tort Answer | HE 24. Solvethe following: 
| — D 100 x? s 20x 1 - 0. 
DIRECTIONS : Give answer in one wordor one sentence. = 2x7 *x 44-0 


A polynomial function of the 2^4 degree has what form? 

What do we mean by a root ofa quadratic? 

What are the three methods for solving a quadratic equation, 

that is, for finding the roots? 

4  Ifa&p(a» )aretheroots of equation 3x? s 2xs 1=0, find 

the value of 3a + 2f 

Form a quadratic equation whose roots a & f satisfy the 

system of equations 2a $ 3B 2 7 & 3as 20 - 8 

6  lfa& fare the roots ofthe equation x? s 3x + p 7 0, find p 
such that a = 2f) 

7. Ifthe sum of the roots of the equation is 2 & sum of their 

cubes is 98, then find the equation. 


& Solve for x: Jo «6) - Jo* £3) 21 


9. If(cos 30 + sin 30 )isaroot ofthe quadratic equation then, 
find the quadratic equation. 

10. Without solving, find the sum and the product of the roots 
of the equations : 4x? 5 3x + 5=0 

ll. Construct the quadratic equation whose roots are 


343,3-3 


wry 


t^ 


5 
12 Solve lif atone 





Find the value(s) of k for which each of the following 
quadratic equation has equal roots: 
2x? + kx +3 =0 





DIRECTIONS : Give answer in 2-3 sentences. 


k 


2 


B. 


S »"—————XA——— À 
If I had walked 1 Anh faster, | would have taken 10 min less 


to walk 2 km. Find the rate of my walking. 
Solve:9**2s 6x **! «(20 


l l l l 
Solve: —— + —— = — + — 
X+2 x47 


x+5 x+4 
Solve: 34437" =10 
The sum of the ages of a father and his son is 45 years. Five 


years ago, the product of their age (in years) was 124- 
Determine their present ages. 
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10. 
11. 


A shopkeeper buys a ibas of books for % 80. If he had 
bought 4 more books for the same amount, éach book would 
have cost him x 1 less. How many books did he buy? 

A segment AB of 2m length is divided at C into two parts 
such that AC? = AB. CB. Find the length of the part CB. 
Two persons while solving a quadratic equation, committed 
the following mistakes : 


One of them made a mistake in the constant term and got the 


roots as 5 and 9. 


Another one committed an error in the coefficient of x and 
he got the roots as 12 and 4. 

But in the meantime, they realised that they are wrong and 
they managed to get it right jointly. Find the quadratic 
equation. 

Solve the equation: (x 1) (x +2) (x * 3) (x 4)-8 7 0. 
The angry Arjun carried some arrows for fighting with 
Bheeshma. With half the arrows, he cut down the arrow 
thrown by Bheeshma on him and with six other arrows he 
killed the rath driver of Bheeshma. With one arrow each he 


knocked down respectively the rath, flag and the bow of . 


Bheeshma. Finally, with one more than four times the square 
root of arrows he laid Bheeshma unconscious on an arrow 
bed. Find the total number of arrows Arjun had. 

Find the number of real solutions of the equation 

Ix P-3|x|* 270 

Find the condition such that the expression x? + 2(a + b 
* c) x * 3 (bc * ca * ab) will be a perfect square. 

Find the solution set of (x + 1) (x - 1)? (x - 2) > 0 


; 20 2x l 
Find the solution set of inequality ios S 223 


Determine the value(s) ofp for which the quadratic equation 
4x2 — 3px + 9 = 0 has real roots. 
If the roots of the equation (a — b) x? + (b - c) x * (c- a) * 0 
are equal, prove that 2a — b *c. 





Solve for x: = liigta z0,b 2z0,x # 0. 
a D x 


Wt 
Two water taps together can fill a tank in 9 $ hours. The tap 


of larger diameter takes 10 hours less than the smaller one to 
fill the tank separately. Find the time in which each tap can 
fill the tank separately. 

Find the value of k ifx? + x — k= 0 and x? - 10x + (2k-3) =0 
have 3 as a common root. ` 

Solve for x : (x * 2) (2x + 1) (3x + 5) (6x+1)+2=0 

Solve the equation x? + px + 45 - 0, it is being given that the 
squared difference of its roots is equal to 144. 

A number consists of two digits whose product is 18, If 27 is 
added to the number, the number formed will have the digits 
in reverse order, when compared to the original number. 
Find the number. 


Amo» Lang: Answer 


/ 
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Questions-> =, 


DIRECTIONS : Give answer in four to five sentences. 
— án M ————————nrrmomomomroro 


l. 


n 


Ww 


wm 


A group of girls planned a picnic. The budget for food was 
% 2400. Due to illness, 10 girls could not go to the picnic 
and cost of food for each girl increased by t 8. How many 
girls had planned the picnic? 

A plane left 40 minutes late due to bad weather and in order 
to reach the destination 1600 km away in time, it had to 
increase its speed by 400 km/hour from its usual speed. 
Find its usual speed. 

Some students planned to go for a picnic. The budget for 
food was * 240. As four students failed to go, the cost of 
food for each student increased by € 10. How many students 
had gone for the picnic? 

A takes 12 days less than B to finish a piece of work. If 4 and 
B together can finish the work in 8 days, find the time taken 
by B to finish the work. 

Two trains leave New Delhi station at the same time. The 
first train travels due west and the second, due north. The 
speed of the second train is 5 km/hr greater than that of the 
first train. If, after two hours, they are 50 km apart, find the 
average speed of each train. 


If at, B. are the roots of the equation ax? + bx +c — 0, then 


find the equation whose roots are € * t and B+ rx 


p 


Find the solution of equation 


*tq-: -x r -x 3 
Pranz qir—9 PT PAS M 
r P q ptqtr 


If a and p are roots of the equation 
A(x? + m?)+ Amx+em?x* =0, then find 


the value of 4(a? +B*)+ 4o + co? p? 


Find the solution of the equation 


Vx-2+V4-x = J6-x 

Determine the values of x which satisfy the simultaneous 
inequations x? + 5x +4 > 0 and - 3 -x + 42» 0. 

Given that œ, B are the roots of ax? + bx + c = 0 and 
Ad cis e 0 —— are the of roots px? + qx + r= 0, find the relation 
among p, q and r in terms of a, b and c. 

One side of a square is increased by x% while next side is 
reduced by x% to form a rectangle. The area of the rectangle 
is 4% less than the area of the original square. Find x. 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


1.122 B o 
On a windy day a boy rides to a place 24 km away and 
returns by the same road. The wind adds 2 km per hour to 
his speed on his outward journey and retards him by the 
same amount on his way home. He takes one hour more for 


his return journey than for the onward journey. At what rate 
does he ride when there is no wind? 


13. 








AN. t4 v "^. ELA. $254 $A’ X eaa n Quac nds y > al ee ne Y JT: r m B u^ £ T Å 
(Quadratic Equations & Quadratic Inequalities <., | Mathematics | 


14. B takes 16 days less than A to do a piece of work. If both 


working together can do it in 15 days, in how many days 
will B alone complete the work? 


| 1 1) 
Solve the equation : s(x +4}- 25 (x-+}. 12=0 
x x 








EEE EE 
DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 


l. 


One of the two students, while solving a quadratic equation 
in x, copied the constant term incorrectly and got the roots 
3 and 2. The other copied the constant term and coefficient 
of x? correctly as —6 and 1 respectively. The corrects roots 
are | 

(a 3,2 (b -3,2 

(c) -6,-1 (d) 6,-1 

What is the condition for one root of the quadratic 
equation ax? + bx + c = 0 to be twice the other 








(a b?=4ac (b) 2b?-9ac 
(c) c=4a+b? (d) c229a- P? 
If ax, B are the roots of the equation ax? + bx + c = 0, then 
LM B 9 
oB+b a+b 
(a) 2/a (b). 2/b 
(c) 2/c (d) —2/a 
l 2 3 2 
If (-1] (5) =x+2,thenx=? 
2 2 
@ 3 692 , 
(c) 4 (d) None of these 


If at, D, y are the roots ofthe equation 2x2 -3x? * 6x * 1 7 0, 


then o? +p? +y? is equal to 

(a) -15/4 (b) 15/4 

(c) 9/4 (d) 4 

If the equation 2x? + x + k= 0 and x? + x/2— 1 =0 have 2 
common roots then the value of k is 


(a) | (b) 3: 

(c) -1 (d -2 

If x? +y? - 25, xy = 12, thenx= 

(a) (3,4) (b (3,3) 
(c) {3,4,-3,-4} (d {-3,-3} | 


10. 


12. 


1 
If x2 474 443 ,then x * — = 
x 


(a) 4 (b) 6 

(c) 3 (d) 2 

If the roots of the given equation 

2x? +3 (A-—2)x+A+4=0 be equal in magnitude but 
opposite in sign, then ‘A = i 


(a) 1 (b 2 
(c) 3 (d) 2/3 
If the roots of the equation px? + 2qx +r = 0 and 


qx? -— 2d prx+ q — 0 be real, then 


(a) p=q (b q*=pr 
() p^-aqr (d) r^- pq 
The value of m for which the equation 


a b 
— + ———— 
xtat+m x+b+m 
opposite in sign is 


=1 has roots equal in magnitude but 


a+b 








(a) a-b o 0 
a—-b ~ 2(a-b) 
(c) a+b (d) mih 


The equation 2x? + 2(p + 1)+x+p=0, where p is real, always 
has roots that are 
(a) Equal 

(b) Equal in magnitude but opposite in sign 

(c) Irrational 

(d) Real 

If the ratio of the roots of the equation x? + bx + c = 0 is the 
same as that of x? + gx + r = 0, then 

(a) rb = qe? (b rc=qb? 

(c) c*r=gb (d) b*r- q?c 

Ifa * b * c — 0 anda, b, c are rational, then the roots of the 
equation : (b +c - a) x? +(c * a - b) x * (a * b -c)-0 are 
(a) rational (b) irrational 

(c) imaginary (d) equal 
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15. ét maine gie 0 isp : q, then 





25. Given that e - 1) is is a common factor of 24 tax b ands? + + 


z i R cx- d, then 
=+ |—+,/—-=0 Ea. [4 f- +b=c+d =b+c+d 
(a) In E i (b) [e ; 0 (a) a c (b) a c 











(c) atc=b+d (d d=a-b+c 
| TC NEN = th 
a, |e, E. ; > 2 - 26. If one root of x? — px + q = 0 is the n'" power of the other 
(©) --0 @ j-*]—*J--0 E 5. 
P. NG. «WR q Np Ve root, then —— 
n n*l 
16. If o, Barethe roots ofx? -2px +q =0 and y,8 are roots of (a) (b) 
a 7 q 
x*-2rx+s=Oand a,B,y,5 are in A.P. then (c) - (d) p 
(a)p—g=r-s (b s—q=r-p? 27. The a of x? — bx + c = 0 are each decreased by 2. The 
()r-s-p-g? (d) None of these resulting equation is x? — 2x + 1 = 0. Then 
17, The real roots of the equation x?/3 + XI? —2=0 are (a) b=6,c=9 (b b=3,c=5 
(a) 1,8 (b) -1,-8 (c) b22,c--1 (d b=-4,c= i 
(c) -L8 (d) 1,-8 28. lIfoneroot of ax? + bx + c = 0 is equal to n power of the 
1 other, then (ac”)/@*)) + (a%c)V@r)) 
71 8x^ -16x—51 $3 . 
Qx-3Xx44)^ ^ if x satisfies | 
(a) x<—4 (b -3<x<3/2 
(c) x>5/2 (d) all the above p e i fa el E 
19. Which of the following is not | ion? 
P T. iig uum DOG QUBCHALIE O DIRECTIONS : This section contains multiple choice questions. 
(a) x^-2x*2(3-x)-0 | E : i ; 
+1)+1=(x-2)(@—5) ach question has 4 choices (a), (b), (c) and (d) out of which 
(b) x@ j ONE OR MORE may be correct. 
(c) (Qx-1)(x-3)-7(x*5)(- 1) 





(d x:3-4-x-1-2(x-2y 
20. Ifone root of the quadratic equation ax? + bx + c= 0 is the 


a-— 
LI 


If o, B are roots of the equation x? — 5x - 6 = 0 


then the equation whose roots are œ + 3 and B + 3 is 
reciprocal of the other, then (a) 2x4-11x430-0 


(b -x7+11x=0 
(a) b=c (b a=b (c) x?-11x+30=0 (d). 2x2~22x+60=0 
(c) ac=1 (d) a=c 2. Ifequationx? —(2 + m)x+ 1 (m*—4m+4)=0 has coincident 
roots, then: 
I - » 
21. Theroots of the equation DELE 0, are (à m=0 (b) m=6 
x 
() m-2 (d) we ; 
(a) 3,1 (b) $1 3. Which ofthe following equations have no real roots? 
P i (a) x?-2V3x+5=0 (b) -—2x)«642411-0 
©) 3-5 (d -3,-7 () x'-243x-5-0 (d) 2x'-642x-9-0 
22. If the equation 2x? — 6x + p = 0 has real and different roots, 4. Two numbers whose sum is 8 and the absolute value of 
then the values of p are given by whose difference is 10 are roots of the equation 
9 á (a)x7-8x+9=0 (b) x2-8x-9=0 
(a) p<- (b ps- (c)x*+8x-9=0 (d)—(-x? + 8x +9)=0° 
2 < 5.  Zeroes of polynomial p (x) =x? — 3x + 2 are 
9 ! 9. (a) 3 (b) 1 
(c) p> 2 (d p2 2 (c) 4 (d) 2 
: i i i 6.  Ifthe given expression is a complete square, then which of 
23. Which of the following equations have no real roots? the following formulae we use to factorise it? 
(a) x*-2V3x+5=0 — ( 2x!«642x«49-0 (a) a?*2ab- b? - (a b? 
2 e (0 5 Y 
() x-243x-5-0 (d) 2x'-642x-9-0 (b) a?-2ab + b m 
24. If the equation (m? + n?) x? 2 (mp + nq) x + p? +q? =O has (c) (a—6)(a+b)=(a*—5°) 
equal roots, then (d) (x*a)(x*b)o x? * (a * b)x * ab 
(a) mp-nq (b) mq=np 7. The equality b? + 5 » 9b + 12 is satisfied if 
(a b>9 (b) b«1 
(c) mn=pq (d) mq= np 


(c) b»0 (d b«0 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





$424 INNEREN oe 
; 124 ye 





e rl es m Cli i e 


& Let a and D be the roots of a "I: equation 
ax? + bx * c - 0, then 


-b 
eel 6) aB-- 


(c) o.p = (d) a.p =— 


9. Ifa and D are the roots of a eise equation then the 
product of roots is 


(a) Numerator = Coeff of x? 
(b) Denominator = Constant term 
(c) Numerator = Constant term 
(d) Denominator = Coeff of x2 
10. For the below figure of ax? +bx+c=0 


¥ 
F x" s 
y" 
(a a<0 (b) b»0 
(c) D»0 (d a»0 


11. The value of m so that the equation 3x? — 2mx — 4 = 0 and x 
(x - 4m) + 2 =0 may have a common root is — 





(a) 1/42 © -1/42 

(c) 12 (d) -1/2 

— UT e TA Pee T EI = 
rb CD Raae 


d lp armen fe To tt s 
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DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 


PassageI 
Let us consider a quadratic equation 
x? + 3ax * 22? -0 
If the above equation has roots a, B and it is given that 
a2 + B2=5 
(i) Value ofais 
(a) 1 (b) -1 
(c) +1 (d) none of these 
(ii) Value of D for the above quadratic equation is 
(a) D>0 (b D«0 
(o) D=0 (d) none of these 
(iii) Product of roots is 
(a) 2 (b) ! 
(c) (d) 3 


7" dusdratic Equations @ Quadratic Ine Inequalities 
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Passage-I 
Let us consider a quadratic equation x? Ax A 125-0, where 
X is a constant. The value of A such that the above quadratic 
equation has 
(i) ^ two distinct roots 
(a) A<5 
(c) A»5orA«-1 


A>-] 
none of these 


(b) 
(d) 


(ii) two coincident roots | 
(a) A<5 orA=-1 (b) A= lorA=5 
© none of these 


d à--5orÀ-1 


SOT ROLE Mm 





DIRECTIONS : Each of these questions contains an Assertion 

followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





If both Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

If both Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

If Assertion is correct but Reason is incorrect. 

If Assertion is incorrect but Reason is correct. 


l. Assertion : The equation (x — p) (x — r) + A (x —q) (x-s) 
= 0,p <q <r<s, has non-real roots if A> 0. 
Reason: The equation ax? + bx.+ c = 0, a, b, c € R, has 


non-real roots if b? — 4ac < 0. 


2.  Assertion : If roots of the equation x? — bx + c = 0 are two 
consecutive integers, then b? — 4c = 1. 

Reason : If a, b, c are odd integer then the roots of the 
equation 4abc x? + (b? — 4ac) x — b = 0 are real and distinct. 

3. Assertion :If 1X a €2 then 

a*2Ja-1-qa-2da-1 -2 
Reason : If 1<a<2 then (a-1)» 1. 

4. Assertion : If one root is ./3 —./2 , then the equation of 
lowest degree with rational coefficients x^ -10x^ +1=0. 
Reason : For a polynomial equation with rational coefficient 
irrational roots occurs in pairs. 

5. Assertion : Degree ofthe polynomial 5x2 + 3x + 4 is 2. 
Reason : The degree ofa polynomial of one variable is the 
highest value of the exponent of the variable. 

6 Leta, b,c, p, q be real numbers. Suppose æ, B are the roots 


l 
of the equation x? + 2px + q = 0 and 9 B are the roots of 


the equation ax? + 2bx + c = 0, where p? € (-1, 0, 1) 
Assertion : (p? — 3) (D? - ac) > 0 
Reason : b * pa or c * qa 
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DIRECTIONS : Following question has four statements (A, B, C 
and D) given in Column I and four statements (p, q, r and s) in 
Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column Il. 
Match the entries in column I with entries in.column II. 





1. Column-I 
(A) Ifa, B are roots of 
ax? + bx +c=0, 
then one of the roots 
of the equation 
ax? - bx (x -1) +c (x— ay- 0 


Column-II 
(p a<0,b>0 











(B) Ifthe roots of (q) real and equal 
ax? + b — 0 are real, then 
(C) Roots of 4x2 -4x+1=0 (r) eum 
I-p 
(D) Roots of (s) a»0,b«0 
(x — a) (x — b) * (x - bx - c) 
+(x-—c)(x-—a)=0 
are always 
(t) Real 
att 
"Tho 
2. D be the discriminant of the quadratic equation ax? + bx 
+c=0 ; 
Column-I  Column-Il 
(A) x’ (p a<0 
(B X o X (q) a>0 | 
(C) () D«0 
(D) (s) D»0 
(t) D=0. 


"Quadratic Equations & Quadratic Inequalities ine 


NR eA RUM ne ea vr Tai mmpn m mR 
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DIRECTIONS : Answer the following questions. 


—M—— M 
1. Solve the equation : 12x4 — 56x3 + 89x? - 56x + 12-0 

A pole has to be erected at a point on the boundary of a 
circular park of diameter 13 metres in such a way that thc 
differences of its distances from two diametrically opposite 
fixed gates 4 and B on the boundary is 7 metres. Is it possible 
to do so? If yes, at what distances from the two gates should 
the pole be erected? 

If the ratio of the roots of the equation x? -2ax + b=0 is 
equal to that of the roots x? — 2cx * d=0, then prove that 


jective Questions: 








N 


w 


a? b 

Ad 

4 A scenery costs € R,. A shopkeeper gives a discount of 
x% and reduces its price to R,. He gives a further discount 
of x% on the reduced price R, to reduce it further to R}, 
which reduces it by € 415. A customer bargains with him 
and takes an x% discount on R, and buys the scenery for % 
3362.8. Find the original price A, ofthe scenery. 


- 5. A businessman bought some items for € 600, keeping 10 


items for himself, then sold the remaining items at a profit of 

* € 5 per item. From the amount received in this deal he 
could buy 15 more items. Find the original price of each item 

6.  Aswimming pool is filled by three pipes with uniform flow. 
The first two pipes operating simultaneously, fill the pool in 

the same time during which the pool is filled by the third 

pipe alone. The second pipe fills the pool five hours faster 

than the first pipe and four hours slower than the third pipe. 

Find the time required by each pipe to fill the pool separately. 

7. | Out of a certain number of Saras birds one-fourth the 


number are moving about in lotus plants, th coupled with 


l 
Pi as well as 7 times the square root of the number move 
on a hill, 56 birds remain in Vacula tree, what is the total 
number of birds? 
8. Ifk ¢ [0,8], find the value of x for which the inequality 


x? +k? 


[T T = > | is satisfied. 


9. Find two numbers, whose difference multiplied by the 
difference of their squares = 160 and whose sum multiplied 
by the sum of their squares gives the number 580. 


10. Findthe value of p if a+ 8^ -aß = 32 where c and f are 


roots of x? +px+1=0 
ll. 3x4—20x3 -94x7 -20x+3=0 
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FILC IN THE BLANKS: 











1 +0 2 >0 3. 13,14 
4. 13,14 5. 5cem,12cm. 6 6kmhr. 
7. b?<4ac 8. 7and-9 
2 
9. x-bx*ca-0 10, 92 .-24c RR 
c? 22-1 
IL .x—-8x415€90. X -] l4. £2 


l 
15. Pi =q) 16. Same degree 






w eae 


qmm — m — — ee 
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f rief Explanations of 3 À 


Selected Questions > 


MATCH THE FOLLOWING: " ó 


l. 


(A) > s; (B) Bp; (C) >q; (D) 5r 


(A) 6x? *x-12-0 
6x? *9x-8x- 12-70 
3x (2x * 3)-4(2x * 3) - 0 
(3x- 42x * 3x) - 0 


4 -3 


(B) &?- 16x 10 =20 
8x2 + 16x—192=0 
8x2 + 48x- 32x-192-0 
8x (x + 6) —32(x+6)=0 


=—, — =4,—6 
x 3 2 P d 

(C) x*-45x+324=0 (D) 212-5x-3-0 
x? ~36x-9x+324=0 2x? -6x+x-3=0 


x(x-36)-9(x-36)=0 = 2x (x-3) +1 (x-3)=0 


Ba 9, 36. i= 3° 
17. Symmetric expression 
2. A)—q; —r;(C)5s;(D E. 
18. o[(x-a)(x-B)-c s (x-k) (x-i because the roots are 3. : «a ui po = o s to q 
EL : : 3 
> (A) Let the smaller number be x. 
=a (x-o)(x-B) s(x-E(x-1)*c,etc.] Then, 18x + x? - 208 
19. two 20. b*<4ac x7 + 18x —208 - 0. 
x* + 26x -8x 208 =0 
:(-26)-8(-26)-0 
l. False 2 True 3. False x=8,-26 
4 True 5. True 6. True (larger number? = 18 (8) = 144 
7. True 8. False 9. False larger number = 12 present 
10. True (B) Let the son’s present age be x. 
ll. True; Then, father's age = x? 
Now, x*- 1 =8 (x- 1) 
x? +14x+9 _ xl-8x +7=0 
x? +2x+3 xi-7x-x*7-0 
xb 14x *9-xdy *2xy 3y race 
ee aye FORD "Palins e-(7) -49 
Since, x to be real, so D 2 0 (C) Let the int bes be * 
-»(14-2y -4(1-y) (9-3y)20. Father's age =x? 
x?*5x- 66 
= (7-y)? -(1-y) (9-3y)20 x!*5x-66-0 
= -2y?-2y+40 2 0 x *lix-6x-66-0 
x(x+11)-6(x+1 1)=0 
y+y-20 <0 ^o Father's age = (6)? = 36 
(~. sign of inequality changes, if we multiply both sides by 
meis am E 
-4)(y*5) <0 e WWE HEYE 
o 2 of oy : A solution to the quadratic equation. 
— . l. Factoring. 2. Completing th 
12. True 13. False 14, True 3. The quadratic formula MESES 
15. False 16. True 4. 7/3 
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12. 


13. 


15. 


x-x-220 6. 2 
x'-2x-1520 8. x=0 
2x7 -2x-120 
4x7 -3x+5=0, a=4,b=-3,c=5 
b 3 
Sum of roots = -—-7—, 
a 4 
Product of roots = E 


, The sum of the roots is 6. Their product is 9 — 3 = 6. 
Therefore, the quadratic is x2 - 6x +6=0 


x? +5-6x _ 


Er chen => 0 
x 


x 

=> x» -6x+5=0 => P-5x-x+5=0 

=> x(x-—5)-1(x-5)=0 

=> (x-5)(@-1)=0 => x=lorx=5 

Hence, the roots are 1 and 5. 
(a)—2x7+3x+2=0 —-2x)-4x-x42-0 
= —2x (x-2)- (x-2)=0 = (-22x- 1) (x-2)-0 
= -—2x-1=0 or x-2=0 =x=-1/2 or x -2 
(b) &2-22x-21-20 

=> 8x°-28x+6x-21=0 

=> 4x (2x-—7)+3(2x-7)=0 

= (4x+3)(2x-7)=0 

~ either 4x+3=0 or 2x-—7=0 

=> x=-3/4 or x=7/2 

px2+3x-4=0 =a=p,b=3,c=-4 

- D-2 b? -4ac 29- 4p x (- 4) - 9 * 16p 
—9-416p20 (*- for real roots, D 2 0) 


9 
—16p20-9 —p2 ^16 


2x? - 543x620, 472, b= 545,c-6 
D-(S43y -4x2x6215-48-27»0 


-545 + 427 


Ld f tion (1 - 
oots of equation (1)are x 2x2 


Either x= O92 X SVS=WS 


= x243/2 or x=-2V3 








Here, S= 3+V5 3-45 6 3 
4 4 42 
pz 3535 (3-45) 9-5. 1 
"d 4 4 I6 4 


^. The required equation is x? - Sx + P=0 


i.e., x? ~Sx+2=0 = 4-6x*P-0 


17. 


BS 


Pe LS LM RA PG 
€ t Quadratic ined 


(d) Domain:xe R 
given inequality is equivalent to 


3x? -7x48-2x? -2 
LA = S 


0 
x? +l 
2 
-7x+6. x-lXx-6 
3x X ( x E a 
x* +1 x^ 


=>xeé [1,6] 


x«lorx»-3 [+(3x+1) « 5- x, etc.] 


-1 
l ^ and / < > [Discriminant A < 0, etc.] 
—3i,— 7i 
a^b?x? + bx -aà?x - 1 20 


=> b? x (a?x + 1) - (à?x + 1) 20 i.e., (b? x — 1) (a2x + 1) 20 
—bx-1z0ora?x-120 


I -] 

"e or pe 
3-6x-2-0 
a=1,b=-2 
aS 
10°10 
No real roots 
2V6,-2V6 


Let the middle number be x, then the other two numbers 
are x — l and x + 1. According to the given condition, 


x! - [x * 1)? -(x- 1 )7] = 60] 


SHORT ANSWER QUESTIONS =. , 


a 


Let the rate of walking be v km/hr and time taken be ¢ hr. 
Now, 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





f "—Ó ene x "me? mwee: 


- 


ry ee x PIA 





I 


w+ v-1220 
(v-3)(v*4)20 

neglecting v — —1, we get, v 7 3 kmhr. 
325*2-2x3x31*l4 120 

3°04 D_2 x 3024] =O 

let 3**2 =a 

a*—2a+1=0 

a*-a-—a+1=0. 

(a - 1)? *0a(a- 1)- 1(a- 1)-0 


=xr=6+x >xr-x-6=0 
=> (x-3)(¥+2)=0>x=3 or x=-2. 
l l l 


Given : pit en = + 
x*5 x+4 x+2 x+7 








ee OO ——— 


x+2-x-5 = x+4-x-7 
> (x5) (x42) (x+7) (x44) 


=> (x+7)(x+4)=(x+5) (x+2) 
=x +11x+28= x^? 7x4 10 


9 
—4x--18 => ied ^ 


377 -£37* 2102 99) 10 


l 
Substituting 3* = y, we get, ur qa 
= 952-10y*1-20 
= 9y -9y-y+1=0 
= (9y-)6-1)70 


= 9y-1=0 or y-1=0 
= y=1/9 y=l 
i.e. 3-37? 31-30 
= x=-2 x70 
Hence, the required solutions are —2 and 0. 
Present ages (in years) 
Father =x, Son =y 
5 years ago, Father = x - 5, Son =y- 5 
According to the given conditions 
x*y745  /—  — — (1) 
(x—5)(y-S)= 124 e (2) 


(x —5) [45 -x - 5] = 124 
Son's age = 9 year and father's age 36 year. 


- 
-A 
o are 
iq TY 
= rdi Pa P 


P? 


— 

Quadratic inequalities - | Marlemarlos |: 
iA S ub" 29 te. $3. wer *4 INFR i 

Let the number of books in Feondition =a 

Books bought in H condition = (x ! 4) 

Amount paid for books = % RO 


According to the question 
RON 4 320)» -NOY | 


Y (Qt 4) E 
A20 —- (0 


x v4 p» 
-»v 40 MO oa? AN 
=> 4 20v- 16v - 320-0 
—»v(x t 20) - l6 (v ! 20) 50 
z»(x 20) (v 16) 0 
=> y=—20 or v~ 16 v Quantity cannot be -ve 
^X Number of books bought * 16 

«————— i—i —— > 
| aca see wees ame 
2 ——————» 
In the figure AB = 2m 
Let CB=xm. Then 4C = (2 —x)m 
Now, it is given that AC? = 4B. CB 
a (22x) = 2x or 4: 3 - Av 2x or x? - 6x +420 


9i436-4xIx4 _ 6+ V36-16  6x2/5 
| 2 2 2 


23145 


But 3 + 45 is not possible as it is more than the total length, 
and shows external division, 


Hence, CB=3- J5 m. 
When mistake was committed by first one in writing constant 
term, he got roots as 5 and 9. But co-efficient of x was written 
correctly so, sum of roots = 5 +9 214, The other person did 
mistake in writing co-efficient of x, and got roots as 12 and 
4. But constant term was.written correctly so, product of 
roots = 12 x 4 = 48. So, the correct quadratic equation is 
where sum. of roots = 14 and product of roots 
=48. | 
The aee is X^ — (sum of roots) x + product of roots = 0 
i.e- 14x 48-0 
The given equation is: (x + 1) (x +2) (x--3) (x * 4)- 8-0 
In such type of equations we combine the factors in such a 
way that the product of two factors together gives some 
common polynomial. Rewriting the equation, we have 
(x+ 1) (x +4) Gcr 2) (e 3) - 8-0 
or (e+ Sx +4) (x?-+5x+6)-8=0 
Let x°+5x=y 

^4) *6)-8-0 or y? 4 10v -24-8-0 
or »?* 10y- 167 pe (v*8)(y*2)-0 


ES 


No yz -8 or — 
But y=x?+ Sy 
t xit5x2-8 or x?4 $y 2-2 


or x°+5x+8=0 or? -*-5x42-20 


„= 5225-32 _ -5£425-8 _ -5+V17 
—-_ = = —————— 
- 2 2 


Discriminant <0 
So, there is no real solution. 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





' l 
x 
11. Let Arjun has x arrows. So, he spent 2 for cutting the arrows | 


- he | -— 
thrown by Bheeshma, and 6 arrows to kill his rath driver; 
and 3 more for rath, flag and bow of Bheeshma. He laid the 


(7 x? 4x49» 0 Vx € R) 
Bheeshma unconscious by 4,/x +] arrows. 


From the wavy curve shown , we have 


—oo, —3 -2,3 
So, 5464344 x 4d x xe( )u (2, 3) 
" 16. p24or ps-4 
x 17. Hint: Discriminant = 0 => (b — c)-4 (a-b) (c—a)=0 
> lodse eb 20 ears or 8/x -x-20, = 4a? + b? + c? -4ab + 2bc - 4ca -0 
2- id = 
Squaring both sides, we get = (-2a+ b+c)*=0=-2atbt+c=0. 


; = 18. (-a,-b)- 

(8/x)' =(x-20)* = 64x= x2—40x +400 111 É safc udi 
a - Hint: =—+—+— => b "s 

or x?- 104x € 400 20 = (x-100)(x -4) 20 a+b+x a b x atbt+x x a 

So,x=1000rx=4 . 

x —4 is not possible, hence, x = 100. 


Hence, total number of arrows that Arjun had is 100. 








x-(a*b*x) b*a , -(a +b) _atb 
(a+b+x)x ab (a+b+x)x ab 





12. Given |x2 -3|x|*2-0 =0 => a EE TEE Se 
Here, we consider two cases viz, x « 0 andx>0 (a+b+x)x ab 
Case-I : x « 0, This givesx?+3x+2=0 . — (x+a)(x+b)=0. 
= (x+2)(x+1)=0 = x--2,-1 19. 15 hours, 25 hours 
Also, x =— 1, -2 satisfy x <0, sox =— 1; —2 is solution in 
this case. 


Hint : The tank is filled by the two pipes together in 93 hours 
Case-II : x » 0, This givesx*-—3x+2=0 8 


= (x-—2)(x-1)=0 => x=2,1 














me: 
so x = 2, 1 is solution in this case. nd ais 
Hence, the number òf solutions are four i.e., " 
wc] 1 3.5 N x The part of tank filled in one hour = — . 

13. The expression will be a perfect square if the roots of the Ü o, | 15 
corresponding quadratic equation are equal. — se a wie As pipe of larger diameter to fill the 
Condition for that is D=0 ; separately be x hours, then 
= 4(a+b+c)*-4.1.3(bc+ca+ab)=0 l I 8 a 

-+—— = — — — = 
= a*+b*+c*-ab-be-ca=0' ^| x x+10 75 = 4x? —35x—375=0. 
l 2 " " - .. 29. If ax? + bx + c- 0 and a? + b/x  c' =O have a common root, 
= 5 í((a-by*(b-o) *t(c-a)') =0 sadi 
2 ,.. Ca'-ac 
E then it is 
^ ;.a-b-c ab'- ba' 

14. (x+1)(x-1)* (x—-2) 20 Here, a = 1, b — 1, c ——kanda'- 1, 
= (x*1Yx-2)20 b'-—10,c' =(2k-3) 
andx=1 (As(x-1?20) o, MM) = 1k -3) _ 
=> x$-lor x22 andx=1 ^ 1-10)- 11) 

Solution is (—9,—1]u (1) U[2, ce) -k-2k-43 3 -3k +3 3 
———— — => = 
15. We have x? - 9: 0 andx +2#0 and , M1 -il 
=> -3k+3=-33> k=12 
2x l «0 2x Ax - x 49 21. (x*2)(&* D) 2x +1) (3x 5) 2250 
NN MU ELSE, 6x? + 13x + 2) (6x2 - 
x!-9 x+2 (x +2)(x* -9) = ( x +2) (6x? + 13x+5)+2=0 
=>a(a+3)+2=0 [a =6x? + 13x+2] 
x? +4x+9 «0 =a? +3a+2=0 
(x+2)(x2 -9) = (x+2)(x+3)(x-3)<0 = (a+2)(a+1)=0 


=>a=-2or-] 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


22. 
23 


LI 
3 - E " na 
E 5130 | poer rre QI 
t PEES 


So, 6x? + 13x 427 2: 6x2 + 13x+2=-1 
= 6x? + 13x+4=0 and 6x? + 13x+3=0 
_ -13+ V169-96 -13+ 4169-72 
x = —— ——— and x = ———————— 
12 12 
—3,-15,3,15 
Hint: 
(i) Let the two digit number be 
10x+y 
(i) Given xy =18 and 
10x+y+27=10y+x 
=>y-x=3 
(iii) Substitute y = x + 3 in first equation and solve for x 
and y. 


LONG ANSWER QUESTIONS: 


l. 


=> (x — 60) (x-- 50) =0 


Let the total number of girls who planned the picnic be 
=x 
Total budget for eatables = 2400 


u 400 
.. Original share of money for every girl = € FI 


The actual number of girls who attend the picnic 
—(x— 10) 

-. New share of money for the girls attending the picnic 
2400 

z x-10 

The difference between two shares of money = t 8 

2400x —2400(x-10) _ 

^ x-10 x x(x-10) 

— 24000 = 8x (x — 10) => 3000 =x? — 10x 

= x2-10x—-300020 = x?- 60x - 50x -3000 - 0 

—x(x-60)-- 50(x—60)-0 





2400 2400 _ 


=-=- ———— 0 





^. x 260,—50 
/. Number of girls = 60 

(^: the number of girls cannot be negative) 
Let the usual speed of the plane by x km/hour 
Increased speed = (x + 400) km/h 


Distance Distance 


Speed = “Time = Time= 


Time taken by the plane to cover 1600 km. with usual speed 


speed 


1600 
= —— hours. 
x 


Again time taken by the plane to cover 1600 km. with 


: TE. rm 
increased speed = x4 400 


x wa? & 2 V^ * 1 ryg i E et as 
* Ed vi A A; IEM 
ms ON ^6 


sp 
` pae E: " x SA Ach * . ^ | 


According to given information, we get, 


1600 1600 40 jj- 
UE "Sao 60 ^ x(x4400)| 3 


= x? + 400x — 960000 — 0 

=> (x + 1200) (x — 800) - 0 

+. x - 800 (x 7 — 1200 not permissible) 

Hence, usual speed of plane = 800 km/hr 

Let the number of students = x and cost of food per student 
-1 

Giyen that the total budget = 240 


24 
2. Xy=240 => pec 


When 4 students did not go, the cost of food per member 
increased by X 10 


^ (x-4)(y* 10) 2240 = (x-4) (22..10)- 240 


— 240410x—550. 10. 240 


x 
=> 10x*-40x-960=0 = x?-4x-96-0 

= (x—12)(x+8)=0 2 x=12 orx-- 8 

Since, x cannot be negative, x = 12 

. number of students = 12 

Therefore, the number of students who went for the picnic 
=12-4=8 

Let the time taken by B to do the work = x days. 

Given that A takes 12 days less than B to do the work: 

~. time taken by A to do the work = (x — 12) days 

Given also that the time taken by A and B = 8 days. 


. l 

. work done by A in 1 day = x13 
work done by B in 1 day = l/x 
and work done by A and B in | day =1/8 

l l l x-l2+x |] 
. —+¢— = -3 = 1l = 
" => ind "inda 28x 496-0 
=> (x-24)(x-4)=0 = x=240r x=4 
Since time taken by A = (x — 12) days, x > 12 
« x24 
,. time taken by B = 24 days. 
Let A be the first train and B the second, and the speed of 
train A = x km/hr. 
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^V speed of train B= (v t 5) km/hr. Now, Ata? n? 202 

» A(O Hg) Aas + eo^ [) 
Distance covered by 4 in 2 hours = Od = (2x) km ( W) pte] 
Distance covered by # in 2 hours = OB «2 (x t 5) km = Al(a.4 (3)? -20f)]  Ao[V + co?! f 
Given that distance 42 = 50 km. 


s By pragom s theorm, 28 Ns + 5) + (2x)? =! ta | A^ m? d Am? 1 Aen? chem 
add +25 + 10x) rd? = ( —_— eje ananas clo aannamen 
=> ar 24 40y—2400=0 = x2 +5x=30080 | (Arem)? Aven? | Arem? (Atom? 
=> (x *20)(x-15) #0 = x*-200rx* 15 
Since, x cannot be negative, x= 15 Ain? = 243m? (A + cm?) A2m2(A & cm? ) + cA? i? 


^V Speed of the Ist train A * 15 km/hr (A+ cm? y, 
and speed of the 2nd train = (15 + 5) * 20 km/hr 
0 


pI—— oy () 
(A cm? y? 


l 
6 Here, ae = and a) = 5 
( a 
i i 9, ‘The equation is defined for x -220, 4-x20 
If roots are C * p B+ 4 , then sum of roots are and 6-x20 


= xz2,x S4 and xs6 
-{a+ 4 (p«t +). = (a+) ETE Pare) A SEES 
ap Now, the given equation is /y-2+4J4-x 2 J6—x 
l l Squaring both sides, we obtain 
snil potus 3c J x-244- x2 (x-2)4-x) 26-x 
uiae da tud = 2(x-2(4-2)2 (4-2) 
ap ü € Again, squaring both sides, we get, 


"Tm , 4 (2x?! + 8x- 12) = 16 +x? - 8x 
m 2ac*c' +a" _ (a+c) 














ac . ac = 5x-40x*64-20 => x=4+ : Pea 
Hence, required equation is given by 5 V5 
2 But 28 x&€4 
E Pcie = =0 | 4 
ac 
= acx! * (a * c) bx * (a * c) *0 ^. Solution of the original equation is x = un 
p* 1 x ütr-x rh p=* —4x 10. (i) Use(x-a)(x-b)50-2x«aorx»b ` 
7.  Wchave p q | p*q*r if (a <b) and 
| Wi) Find the solutions of given inequations individually 
p*qtrcx, p*q*r-x, ptqtr-x dios 4x and then take their common solution. 
a p q p*q*r " 
l1 a+p=—, aB=— 
-qtr- 
s onerosa 
Pa RU LO MM NEM 
IE l l 4 =— 1-B P = 1- p p 
-(ptqtr-x +—+——- = 
p q r ptqtr o(l-B*Bül-o) -q |. ^ B -2 
=x=ptqtr | (1-a)(1-B) p l-a-B+oB p 
8. Since, œ and B are roots of the equation 
a+B-208  -q — -— à 
A(x? m3)  Amx & cem? x? =0 = Il-a-f-«op p - l-(a+ß)+aß p 
or (A+cm?)x? + Amx + Am? =0 eet (1) | -b 2c c 
| - = 
: 2 ANS Ee. ro a: NEM 
14 BEA ong af =“ ~ (2). pon "H4 p 
At cm A cm a) a aja 
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-— 








b+? q c p 

= — and a — 

atbtc p a+btłce p 
b+2¢ ‘ 
= lh! T EO 
q r 


xb 2c 
pl 2a -r(b*2c)*qc 


Let the side of the square = a units 


New length = [a + Ax) new breadth = (a -5 ) 


100 
Area of rectangle = E30] adi E 
100 100 10000 


Area of square = a?, Given condition is 


22 
2 2 «xa 2 4 
a ~| a = — |= aimag 
l | e *700 


2_{ 100004? - x*a*) 4a? 
10000 100 


10000a* - 10000a? +x7a? _ 4a? 
10000 100 


xa? 4a? x! 4 
=> — — —— = — 
10000 100 100 10 
=> x1-400— x-20 
Let x km per hour be the rate at which he rides when there is 


no wind. 

When there is wind, rate at which he rides on the outward 
journey = (x + 2) km per hour 

Rate at which he rides in the return journey = (x -2) km/hr 





24 
Time taken for the outward journey = "v hours 


24 
Time taken for the retum journey = L5 hours 


24 24 


"x-2 x2. 
Multiplying both sides by (x + 2) (x - 2) 
24 (x *2) -24 (x -2) * (x * 2) (x - 2) 
ic., 969 x? -4 => x? 100 
^, x*10 
*. the boy rides at the rate of 10 km per hour when there is 
no wind. 


24 days . 
Hint : Let A complete the work in x days, then will B complete 


it in (x - 16) days. According to given condition, 


l l it 
x x-16 15 


ev e is[s- Jr 250 
x A 


| 

Substituting E p | ^ V, we pet, 
60742)-25Q0) * 12409 $2 - 2591 204-0 
e» = Loy =O 624-0 

8 3 ae 5 
= (§v-S)Qv-I)-0me V "12 m | rj" s 
= M -8v-3250 5 (v= DAVEY =0 
4 x1 -1 


somes, S) 





E. 3 
=æ x= -T or "= 
"d x 2 
=> 2x2 ~2 = yee 2y7- t20 we (v= 2) (2x + 1)=0 
— E cas i i sls 4 
=v 2, 77, So roots of the equation are, 2,7 7,7. 


e * 1 


MULTIPLE CHOICES DUECATIONS ! 


(d) Let œ, B be the roots of the equation, Then a+ = $ 
and a = —6. So, the equation is x? — 5x — 6 = 0. 
The roots of the equation are 6 and - 1, 

P 


b 
(b) ~. Q&+2a=-— and ax2a= 
a a 


3a a 
2b? c . 
9a? - a = 2b* =9ac 


Hence, the required condition is 25? = 9 ac 
b » 3 b? = dac) 
(d) a+ĝß= pt aj - and a? «Y = oa 


NON. m B oae b) ap +0) 
OW ap*5 aatb (afi+d)(aatd) 


? , a ul =240) (7 
, 9(a7 + BP) + (r+ B) _ g* 


afia? +b (ac) «e? (© Ja? a 
a a 


b'-ac-b! | -2ac 2 
ET AAS emer ee ee 
a'c-ab +ab ave a 
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|^ at draticinequalities — 133 - 

4. (c) Us qns ce nacre te — "m = (a - o» For iy real value ofp, sg: + 1) will always be positive 
(a * b),x-4 as p? cannot be negative for real p. 

5. (a) Given equation 2x2 - 332 + 6x + 1=0, Hence, the discriminant b? — 4ac will always be positive. 





3 E When the discriminant is greater than ‘0’ or is positive, 
a+B+y= PL apy = 3" Lap = 3 then the roots of a quadratic equation will be real. 
| : . 13. (d) Let 1,2 be the roots of equation (1) and 2, 4 be the roots 
(a? + B? + Y?) - (a. B4 Y» - 2(Zap) of equation (2). 
, *, equations are x? — 3x + 2 = 0 and x? — 6x +8 =Q. 
-(3) Jamu? "iim: Comparing witha? +irto= 0 and x? +gx+r=0, 
2 4 we getb 7 —3,c-72,q 7 —6andr - 8. 
6. (d) Since the given equation have two roots in common so PM — a a simmmemeaaia, tices 
from the condition (D) is satisfied. 


14. (a) Wehave, D-(c*a-b-4(b*c-a)(a*b-c) 


4.95 20 2. 0k - (a-* b * c-2b -4 (a * b c-2a) (a * b * c-2c) 


=> -s——=— n k=-2 
S 8 1,M2.- = (-2by —4 (-2a) (-2c) = 4 (P -4ac) 
7T () xà*y-25, xy=12 - 4 [a - c? - 4ac] - 4 (a - c? 
12 2 = (2(a- c)y)?- = perfect square 
=> ex =25 = x44144-25x7 =0 . 15. (b) Let the roots be œ and f 


= (-16)(02-9) = x2= 16 andx2=9 


=> x=+4 and x=+3 


8 (a) Wehave, x= /7+4V3 . were 
Va =4V3 247-445 m i 
NT] drew - a 5 443 $48 1*3 
_o+B+oB o^, 8 
x x+ rea ea | Vaf i: 
' e 


= (V3 +2)+(2-v3)=4 


9. (b) Let roots are a and —a, then sum of the roots 


q 





16. (b) Wehave a+B=2p, oB=q,y+5=2r and yS=s 
0, D, y,9 are in A.P. 


3(A—2) 3 
= 0 = À =~ 2 => À = 2 e 

ile a wd . B-a=8-y = @-0)? = (6-7) 
10. (b) Equation px? +2qx+r=0and qx? -2 Jprx+q=0 => (B+a)? -4Bo = (5 y)? -48y 

have real roots then from first ME => 4p -4q =4r? -4s or s-q=r?-p? 

4g? -4pr>0=> QUE p. auum (1) 17. (d) The given equation is x23 4. 4U3 5 29 
Put xl? =y, then »2+y-2=0 
—4q! » 0 (f ys y 
and from second 4( pr)—4q* 2 0 (for real root) ly) mD 
=> pr2q° — (2) cd or y=—2 
1/3 — da 

From (1) and (2), we get result q? =pr > - 3 or x E 2 
ll. (b) Roots will be equal in magntidue but opposite in sign if sx7(Dr or x=(-2)=- 

coefficient of x =0 -- Hence, the real roots of the given equations are 1, - 8. 

. . 2 - 

But the equation is x? + 2mx + m? -ab =0 —— 8x*el6x-51 

Hence the result. 18. (d) Consider Deom lea 
12. (d) The discriminant of a quadratic equation URS QUEN) 

= 0 is gi Es 

ax? + bx +c =0 is given by b? — 4ac. gui Lacs (2x - 5) (x+3) 

a=2,b=2(p+l)andc=p 2x $12 (2x3) (x 4) 

[2p + 1)?-42p) = 4(p* 1 -8p B an paid 

=> 4[(p + 1? — saii 4 (pl + 2p +1)- -2p] ence both Nr and Dr are positive ifx < - 4 orx > 5/2 


and both negative if -3 < x < 3/2 


= 4(p*- 
(p? +1) Hence all the statements are true. 
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|: T AOT A on NS SPA A ) CUN Lys 5 d vw & Qu A eim | Pa np lítles 
Bi e. ET id noh Equations e aii areari d Ara danie aa 
19. (b) Hint: ce e 2)(x- 5) 5. (b,d)x2 -3x42-0 
=> x2 +x4+1=x2-7x410 x?—2x-x+2=0 
= 8x-9=0, which is not a quadratic equation. x(x-2)-1(x-2)70 
| 0] (x-1)(x-2)70 
20.. (d) Hint: If one root is œ, then the other is — x=1.x=2 
a : 
i 6. (a,b) 
- 0.—- product of roots = — 51-55 as 7. (a, d) Given equality is satisfied ifb»9 or b «0. 
a a a 8. (a,b) 
21. (b) Hint : Check that 3 and : both satisfy the given _| _Constant term 
equation. o. Coefficient of x? 
nib dics d d eae 2 dde 22 AERE a 10. (cd) 


2 9 ll. (a,b) Let a be the common root 
=> 8p<36>p<-—. 
di Then 392 -25& -420 and ag?—-4ma 42-0 
WT ] 2 ; By cross-multiplication, we get 
23. (a) Hint:‘b?—4ac’= (2243 ) —(4).(1).(5)=12-20=-8 «0. " 


2 eerte 





24. (b) Hint:'?? -4ac' | ] -— SL T NEN 
= 4 (mp +nq)* 2 4(m? +n?) (p? +q?) | —4m-l6m -4-6 -12m-*2m 
=> mg + np- 2mnpq = 0 IT 3 o? a l | o? a ] 
$i di E -——————— — Il 
=  (mq-np) =0= mq-np- 0. P 7—2m -10 10m.. 2m | m 
25. (b) Hint:[(-1)? *a(-1)* 5b— 0; CD? e (1) a= 0 | aa 
—-atb--c-detc.. or 2m? =1 E. u € mat 
26. (d) a =q =a! =9g>qa=— = l 
PASSAGE BASED QUESTIONS: 
2 1 n - Passage-I 
Re c L (o) a-*--3a E 
= ap - 222 
27. (a) Hint:a.* B-b5,op-c c» i 
= (a+B-4)=b4; | (a+ B -2of =5 
(a—2)(B-2)= aB—2(a+B)+4 9a2 -2(28921— 
- -c-2b-4 e Het . 
-—Row,2-b-4;1-7c-2b-*4etc.] 9-5 
28. (d) pas 
—ADgN Se Q2. E 
n vem nl rcli MM ae 
l. (c,d) Pas 
sage-II 
BEDEN =x l The given equation is 
.Q= x- PE T ER 3) x2 + AX+A41.25=0 
So the required equation po a-lb-AX,c- : -)4 125 
(x-3-5(x-3)*6-0 ph dap se e dx, (à +1.25) 
—x2-6x49—5x41546-0 -A1-44-5- (4-5) (+ 1) 
= x2-11x+30=0 7 n 
(x2—11x+30)x2=0 l. (o) im equation has two distinct roots if 
2x1 22x + 60=0 lt ut 
2. (b,d) 3. (a,b) A (A-5)(A+1)>0 
4. (b,d) | = EitherA-5>0andA+1>0 
Let the roots be o and f. => A>S andA»-l 
a+B=8,|a-B|=10 => A>5 
(a.— B?) - 100 => A-5<OandAt+1<0 
(o. B)? - 4o = 100 à «5andA «-1 
o =-9 => A<-l 
^ x2-8x-9=0, => (x2 8x-9)-0 | Hence the given equation has two distinct roots for 
or— (-x7 + 8x+9)= 0 À»50rA«-1 
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"d futu WEA eS Th ew I uet (A wey eO A AU CT Yun 7 M 
N 1 1 cs | iy . | f ; a í x Quadratic E quati 
2. (a) The equation has two coincident roots if "E i 
b? — 4ac 7 0, a 12( 2? 4 )-s (1 +89=0 
(A—5)(A+1)=0 x x 


= EitherA-5=0, A=5 


T AN 
=> At+l=O>A=-1 © l 
~" A=S5 or-l = "o -2 -56(=+2] +89=0 
Hence the given equation has coincident roots for 
ui) nn) +65=0=122-567165=0, 
l. 


(d) Assertion : Let f (x)= (x-p)(x-r) +À (x—q) (x-s) 
f(p) - X(p- q)(p s), f(q) 7 (q-p)(a-r).f(s) 


l 
where y7x-* — 
=(s—p)(s—r),f(r)=A(r—-g)(r-s) . * — 
If.» 0 then /(p) > 0, f(q) « 0, f(r) « 0 and f(s) 0 = 125? - 26y - 30y + 65 - 0 = (6y-13) Qy-5)- 
= f(x) - 0 has one real root between p and q and other — B T 5 
real root between r and s. CUTS 712 
= Statement-2 is obviously true. 13 1 13 
2. (b) Assertion : Given equation x? - bx +c - 0 MT Es hen dtl. 
' Let a, B be two roots such that |œ- B |= 1 2 3 
= ad => 6x? — 13x + 6=0 = (3x-2)Qx-3)-0 x= 3,5 
=> b*-4c=1 
Reason : Given equation : 5 1 5 
4abc x? + (b? —4ac) x - b - 0 If y- 5, thenx-k- 7, => 2x? -5x+2=0 
D - (b? —4ac)* + 16ab?c 
D - (b? - 4ac »0 ine EAS 
Hence roots are real and unequal. (6-2)0x-170 2x-2, 2 
3. (c) Iflsas2 = 0Ssa-I1sl 123 
= TUN sr " Ja-2Ja=1 | Hence, the roots of the given equation are 2, 2'3*3: 
2. | We first draw the diagram, as below. 
= J - 4a-122 
S u ain t i : uh ls ent 2 is false - Let P be the required location of the pole. Let the distance of 
e n i the pole from the gate B be x m, i.e., BP = x m. Now the — 
4 (a) x= 153—443 : x? 25-246 ; (x?-5y? =24 difference of the distances of the pole from the two gates = 
" > 4 TE AP — BP (or, BP - AP) - 7 m. Therefore, AP = (x * 7) m. 
x” —10x +25=24=> x -10x T 7 , -Now, AB = 13m, and since AB is a diameter, 
For polynomial equation with rational coefficients, ZAPB « 90* 
irrational roots occurs in pairs. = 
5. (a) Assertion and Reason, both are correct. Therefore, AP? + PB? - AB? (By Pythagoras theorem) 


Reason is the correct explanation for Assertion. 


6 (b) 
MULTIPLE MATCHING QUESTIONS: 


L (A)Onu;(B)ps (C) 3 q;(D)t 
2 (A)>q,s; (B)>p,s;(C)>q.r;(D)>p,t 


HOTS SUBJECTIVE QUESTIONS: 


L 12x4- 56x + 89x? - 56x - 1270 





Dividing both sides by x2, we get 12x? — 56x + 89 — x i.e. (x TP +22 = 132 
^o» | i.e. x? + 14x - 49 +x? = 169 
+> =0 i.e., 2:2 + 14x- 12050 
* So, the distance ‘x’ of the pole from gate B satisfies the 
equation 
Ua x? *7x- 60-0 
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Discriminant, D = 72 + 4 x 60=289>0 7 x Y 
So, the given quadratic equation has two real roots, and it is Further R3 = Aj zd mE. l- l TE R (i x] 


possible to erect the pole on the boundary of the park. 100 


Solving the quadratic equation x? + 7x — 60 = 0, by the 





x x 
quadratic formula, we get x= eam E Again R, = 3362.8 = R; (1-5) (1-5) 
Therefore, x= 5 or- 12. 3 
Since x is the distance between the pole and the gate B, it = 3362.8 = R ( x) D 
must be positive, 
Therefore, x = — 12 is ignored. So, x = 5. So, BP = 5 and Dividing (ii) by (i), 
AP-12. i 
Taking BP-AP-7 or AP= x-7 R l-5) l-5) 
we get x =12,—5 andtakex=12 > AP=12 ie AP=12 & 33628 ellie Oe 
BP=5 “41S xR (i- x E aS 
Thus, the pole has to be erected on the boundary of the 100\ — 100 100 


park at a distance of 5m from the gate B and 12m from the 
gate A or 12 m from gate B and 5 m from gate A. 


2 , 
i = um i r 
3. Consider the equation x? — 2ax + b=0.....(i) DEUS y [sing » 5] 
Roots of this equation are a--Va?—b and a-Na?-b -© =y*+8.1y—8.1=0 
Similarly, roots of equation x? — 2cx +d=0 l 
* "d e N -8.15 Js. E IEEE D 81599 5 
are, ct Vc? - d and c- Nc?-d ....... (ii) d 2 2 
Now, ratio of roots of first equation = ratio of roots of second or—9 
equation. 3 x x 
>k Yalan or |-——= 9 
_, atya? -b YE 100 


= x= 0.1 x 100=100r x=10 x 100-2 1000 
MAE rT = pecu — 


But x= 1000 is not possible. 
Using componendo and dividendo, we get: 


. 10 10 
- using, x = 10 in (i), we get w(t- x) 415 
ada? -b*a-da? E s c Nc? -d *c-Nc? -d ; 100 100 
a* Ya? -b-a* da? -b HE ate S - _ 415x10x10 


—— NANI =F 4611.1 = € 4611 
| 2a — . lí . 
zs VENC ake ae 5. Let the original price of each item = * x. 
E a? =b a - "Ju = T = ^ The number of items bought by the businessman 
a FM /— 600 
Squaring both the sides, we xt mna es x 


re ae 


- 2 600 
=  ald-clb. (Bycross miilicain He sells (o - io items at the rate of ¥ (x + 5) per item. 


E E - z l Z2 ^ — Thetotal amount received by him in this deal 
600 
4. Cost of scenery = R} ~ = ($9 -10)6«5 
R, =R; (i =| ! Now, the amount required to buy 15 more item, i.e., 
600 
A further discount of x% on R, reduces it by € 415. E + is] items at the rate of Y. x per item 
e x 
-— Mc = —-R,| 1-— |=415. 6 
79100 R4 -415 ' 100 ( <= ..(i) " [e +15) 
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y 24 PAA 4 > A. Tee dy dg 

i ^"^ M oS. wt iz 
À ~. = MAT ` v» 1 rian 


Then according to the question 


(88.5 -(9-1)«5 


x 


= 600 +15 =600—10e+ 2000 





- 50 


3000 


y 





600 + 15x — 600 + 10x - +50=0 
3000 
x 

25x? + 50x —3000 20 

x?-2x-120-0 

(x + 12)(x-10)=0 
x+12=Oorx-10=0 , 
x=-120rx=10. 
But the price of an item cannot be —ve. 
Hence the original price of each item is € 10. 
Let the time taken by the second pipe alone to fill the pool 
be x hrs. i 
As the second pipe fills the pool 5 hours faster than the first 
pipe so time taken by the first pipe to fill the pool 
=(x+5)hours. 
Again as the second pipe fills the pool four hours slower 
than the third pipe, so time taken by the third pipe to fill the 
pool x = (x — 4) hours. 


25x- 





+50=0 


ULUL Y 


In 1 hour first pipe can fill 





of the pool 
x+5 


In 1 hour second pipe can fill : of the pool 


l 
In 1 hour third pipe can fill 7-4 of the pool 


Since the time taken by first two pipes together to fill the 
pool is the same as that taken by the third pipe alone 








4X45" 1 

x(x +5) ^ x-4 

(x* 4) 2x * 5) 2x (x 5) 

2x? + 5x -8x-207 x? * 5 

x»-8x-20-0 

x?- 10x *2x-20-0 

x(x-10)+2(x-10)=0 

(x-10)(x+2)=0 

x710,-2 

But x « — 2 (time can not be — ve) 
x=10 

Hence, time taken by first pipe = x + 5 = 15 hrs. 

Time taken by second pipe =x = 10 hrs. 








VuUyeUUIY d 


Time 


Luu 
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T» 


taken by third pipe =x — 4 = 6 hrs. 
Let the total number of birds be x. 


pei rh o 


x 
^. Number of birds moving about in lotus plants = 4 


Number of birds moving on a hill 
x 4 
=—+—+7 
9 4 vx 


Number of birds in Vakula tree = 56. 
Using the given informations, we have 


x xx, 
"o m 74x -56-0 
" 4 9 
5 36x -9x-4x -9x -MWx -56-0 
36 

14x 

~*~ _7Jx-56=0 
2 = vx 


= > 1x -56=0 


—  x-18J/x-144 2-0... (i) 


Putting Vx = y, we have 
y?-18y-144-0 

y? -24y-6y- 144-0 
y(y-24)*6(y-24)-0 
(y-24)(y* 6)-0 

y=24,-6 

But y + —6, since Vx = y is positive. 


y=24 => Vx =24 -. x-576 
Hence the total number of birds is 576. 
x? +k? 
k(6+ x) 





21 


x? - lx K? - 6k | 
=> ^ k(6*x) — k (64 x) 20 ioi) 
Now the discriminant of the numerator is 
24k — 3? = 3k (8 — k) is negative for all k < 0 and for all 
k > 8. For these values of k, the numerator is positive. 


() Fork<0, inequality (1) is true only if x «—6. 
Butx e (-1, 1) 2) 
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10. 


11. 


|... Quadratic Equations & Quadratic nec 
Hence for k < 0, the inequality is not valid. - 
(ii) For k> 8, inequality (1) is true only if x»-6 ...(3) 


and x € (-1, 1) and hence the inequality is valid for all 
k»8. 


Fork = 0, the inequality is indeterminate. 
The numbers are 7 and 3 | 


. l 
Given à? +8? -aß =3— - — ...... i 
p' -aß 4 4-70 
If œ and are roots of the equation x2 + px + 1 40 


Sum of roots a+ B = — = -p 
a 


c 
Product of roots, a B = —-1 
a è 


13 
Substituting c. B. = 1 in (1), we get o +B? -1 =% 


13 17 
24.g2- —412— 
—a-p 1 1 


17 
> (o. B)" -208 = i.e., (a2 + p2)-2- X 


[- af - 1] 
17 25 
oc (ar p)m- edm 
5 
+B=>=- 
o. p eia 
pe 5. 
FB 


Dividing the equation by x?. We get 


20 3 
3x2 -20x-94- —4-7;-20 
X x 


Grouping equidistant terms we have, 


(2 eL nee J-s -0 
x x 


l 
Let x+--= y 
x 


l 
. Then Pécpey 2 


The equation becomes 

3 (y?-2)-20 y-94=0 
= 3y*-20y-100=0 
= (3y*10)(y-10)-0 


= y= or10 


When y= —*, we have rell 


=> 3x¢+10x+3=0 


_ -10+ 100-36 _ -10+8 
6 6 
1 
=> x--3or-- 
3 


When y = 10, we have ME 
b ds 


—. x7-10x+1=0 


10+ 100-4 1022/24 


2 2 
= x=5+/24 


-3 
Hence the roots are —3, 3 » S4 J24, 5- /24, 
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In practical life you must have observed many things follow a certain pattern, such as the petals of a sunflower, 
|! the holes of a honeycomb, the grains on a maize cob, the spirals on a pineapple on a pipe cone etc. 

ix In our day-to-day life, we see patterns of geometric figures on clothes, pictures, posters etc. Thev make the learn ers 
| motivated to form such new patterns. 

i Number patterns are faced by learners in their study. Number e patem play an important role in the field dl 
i [mathematics. Let us study the following number patterns : 


| 
| (i) 2,4,6,8, 10,... (ii) L12,227,3,..—— Gii) 10,7,4,1,-2,.... (iv) 2,4, 8,16, 32... 


Eb igl UMS E ENS x 
| (v) ^16 108° LLL e (vi) l, 9 E Peeeeeee (vii) 1, 11, TIE PILIN i 
It is an interesting study to find whether some specific names have been given to some of the above number 
patterns and the methods of finding some next terms of the given patterns. 
Observing various patterns various sequences were defined to solve various summation problems, 
Among various sequences A.P.(Arithmetic progression), G.P.(Geometric progression) and H.P(Harmonic pro- 
' gression ) are most common. 
Idea on A.P. was given by mathematician Carl Friedrich Gauss, who, as a young boy, stunned his teacher by 
. adding up 
1+2+3+...+99 + 100 within a few minutes. Here's how he did it: 
| He belied that adding the first and last numbers, 1 and 100, gives, 101; and adding the second and second last 
numbers, 2 and 99, gives 101, as well as 3 + 98 = 101 and so on. 
Thus he concluded that there are 50 sets of 101. So the sum of the series is: 
50 (1 + 100) = 5050. 
Inthis chapter, you will study only Arithmetic Progression (A.P.) and Geometric Progression (G.P.) 
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SEQUENCE : 
The number patterns or arrangement of numbers according to definite rule or a set of rules is called a SEQUENCE. : 

The various numbers occuring in a sequence are called its terms. The n? term of the sequence is denoted by x, The n™ term is also 
calledthe GENERAL TERM ofthe sequence. For example, 


() The numbers (1, 4, 9, 16,....) represent a sequence written according to the rule x, =n’, neN. 


. 1234 n 
(i) The numbers 17: arae ema represent a sequence written according to the rule X, =~ 1, € N. 


(ii) The numbers (1,3,5,7,......... ) represent a sequence written according to the rule x, -2n-1, n€N. 


(iv) The numbers (1,3,7,13,21......... ) represent a sequence written according to the rule x, — n?-n*l n€N. 


(v) Thé numbers (1,1,2,3,5,8,.........) represent a sequence written according to the following set of rules 


Xp X5 z], Xn = Xn-] *t2X4-2; n»2,ne€ N. 
This sequence of numbers is called the Fibonacci sequence. 


(vi) The numbers (2,3,5,7,11,13,......... ) represent a sequence of prime numbers. 


In every sequence it is not always possible to write a specific formula. 
METHODS OF DESCRIBING A SEQUENCE : 
md a a dintduchuascles 


(ü A sequence may be described by writing first few terms till the rule for writing down the other terms is evident. 
(i) A sequence may be described by giving a formula for its general term (the n™ term) 


(iii) a sequence may be described by specifying first few terms and a formula (or a set of formulae) giving a relation between 
successive terms. Such a formula is called RECURSIVE FORMULA (or RECURRENCE RELATION). 


(iv) Some sequences may not be described by any rule 


SERIES : 





If (x, s dE DO oan: ) is a sequence, then the expression x, + x, + x, + ..... is called the series associated with the given sequence. 


PROGRESSION : 


A sequence is said to be a PROGRESSION if its terms numerically increase or numerically decrease continuously 
In this chapter, you will study two types of progressions (i) Arithmetic Progression (A.P.) and (ii) Geometric Progression (GP.) 


ARITHMETIC PROGRESSION (A.P.) : 


The sequence (x, ee TO TOE Lr TR ) is called an arithmetic progression (A.P.), if x; — x, 
In general x... | — x, = Constant (say,d) ne N 

The constant difference d is called the common difference ofthe A.P. First term x, of the A.P. is taken as * 
of A.P. is (a,a *d,a*2d,.......) 


FEZ 7X2... "dh ox o eds 


a`. Then the standard form 


Where x, = First term = a, Common difference = d, and n™ term = a, (symbol) 

Formula for General Term of an A.P. : 

The ni^ term of the A.P., written in standard form is given by 
a,-a*t(n-l)dneN 

Formula for Sum of First n Terms of an A.P.: 


S= 524+ (n- l)d |= ja £) 


Where / = Last term up to which the sum of the A.P. is to find. 
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; ydg x yr y haie dT AR 
! x ua sequence and Seri OP AUD 
Deut Characteciatic of A.P. : 

(i) ds m Sa -l A 

(ii)  Ifthree terms to be selected in A.P., choose them a - d. a. a^ d 

(i) If four terms to be selected in A.P., choose them a—3d, a—d,a+d , at 3d 


(iv) Three numbers a, b, c are in A.P. if and only ifb — a ^ c — b, i.e., if and only ifa + c =2b 
Arithmetic Mean (A.M.) of Two Terms a & b of an A.P.: 


l +b 
Ifa, A, b are in A.P. then A is called ARITHMETIC MEAN of numbers a and b, we get 4 = - 


Inserting n Arithmetic Means Between Two Terms a and b: 
Let A1, A», A3, 


MASILLLLLIT] 


A, be n arithmetic means between two terms a and b then a, A,,A.,,...-.-A,, b will be in A.P. 





Clearly 5 = Xn+2 =at+[(n+2)-l]d>d= — 
n+l. 
Thus the n arithmetic means between a and b are as follow : 


b- i as - 
A, =a+d=a+——: ETT agi. n(b - a) 
nl n 


GEOMETRIC PROGRESSION (G. P.) :- 





x x. 
The sequence (x, 5 Reg Migs eei E ) is called a geometric progression (GP.) if — = x) P enpenennd = m imeem where none 
n—l 





x 
In general —"*! = constant (say, r), neN. | 
A. s 


The constant ratio r is called the common ratio of the GP. If the first term x, of the GP. be taken as a, then the standard form of GP 
is (a, ar, ar? —R ) 
Formula for General Term of a G:P. : 


The n? term of the GP. written in standard form is given by a, 7 ar^ | neN 
Formula for Sum of First n Terms of a G.P. : 
The sum of first n terms of the geometric series, 


a(1- 7" 
Sp = “= 








n — 
a=) dtiri»lasd 5, ) if |r|e1 
p= | 

NOTE: Whenr= l, then 
S,=ata tat. . upto n terms = na. 

Formula for the Sum of Infinite Terms of a G .P. : 

If |r | <1, the sum of infinite terms (S) of the G.P., | 
gi. o 

l-r 
Important characteristic of G. P. : 


(i) ^ Ifthree terms to be selected in G.P., choose them - a, ar, l 


a 
(ii) If four terms to be selected in GP. choose them 75 ^ , F. ar, ar’, 
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b 
(iii) Three numbers a, b, c are in GP. if and only if ^". : or if and only if 5? = a.c 


Geometric Mean (G. M.) of Two Terms a and b: 
If a, G, b are in GP. (a and b are positive), then G is the GEOMETRIC MEAN of numbers a and b. 


We get G - Jab 
Inserting n Geometric means between Two Terms a and b : 
Let a and b be positive numbers. Let G, G,, ......, G, be such that a, G jp as cis ,G, bisa GP. 


Then b= x, ar" = r= m 
a 


Thus the n geometric means between a and b are : 


l 2 
dn uo ; n 
G = ar =a 2)" ;Go = ar^ = (Dr EDEN 2 G =ar" =a(ž) n+l 
a a n a 


RELATIONSHIP BETWEEN A.M. AND G.M. : 
—Á" 


Let A and G be A.M. and G.M. of two given positive real numbers a and b respectively, then 


? and G = Jab 


Thus, we have 


A-G- E dba a+b- at+b-2Jab _(va-voy’ 


02 2 


N 





=>A-G>0 
Hence, A 2 G. 






MISCELLANEOUS 
MOEDAS E XM PLES 


1. 3 If the first: term and common difference ina an A. P, are 8 and —1 respectively, then find: 
: (i) |General term 


(ii) The progression 
(iii) The 10th term and 


(iv) The expression for sum ton teris and hence sum to 10 terms. 


Sol. Given the first term = a= 8 and 
The common difference => d=-1 
(i) The nth term ofan A.P, = f=at(n-1)d 
Substituting a and d in È 


= t,=8+(n—-1)(-1) 
=> 1=8—n+1=9-n 
(ü) By substituting n = 1, 2, 3, ... in the general term /, = 9 — n we can generate the arithmatic progression 
n=] =>t,=9-1=8 n=2 = 579-227 
n=3 = 1,=9-3=6 n=4 = (,=9-4=5 


Hence the progression is 8, 7, 6, 5,...... 
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gee, t 
` 3 | V rii l 
AT o EE equ ence and $ POIG. 


(ii The iiber! - A.P. Bess be Se by substituting n = 10 we vineta = wel =9 ij 0=-1 
(iv) The " to ‘n’ terms ofan A.P.= S, = 72a *t(n- 1)d] 

Substituting *a* and ‘d’ in S, we get 

Sn - 2x8 - nc) - 51-8] - [6n] -76- (1-1) - 7U7-n] 


We get the sum to 10 terms by substituting n — 10 is the above expression 


10 
=> Sp- 5 [17-10] -35. 






| and find the nth term. H = eC 
- MESE ELT OE S ROE IAS RAE Lata A A ai an 
Sol. Gives S. -2n 3p 
Substitute n=1 = $,-2(1) -3(1?-5 
n=2 = $,-2(2)* 30 -16 
n=3 = $8,-72(3)* 33) -33 
n=4 => S,=2(4)+3(4)?=56 
S, = Sum to Ist term is nothing but the first term itself (¢,) 
~ S, = Sum to first two terms ¢, and t; 
Similarly, S, = Sum of first tl three terms f,, t and f, 
S, = Sum of first t four terms /,, f, ,f, and f, 
=> 5 =1,=5 
S,=t, +4,=16 
S,=t, *t,*1,733 — 
S,=t, +t, +t, + 1,756 
E S,-S, =[t, +4] - t7 16-5- 1171, 
S,-S,=[t, * tt t5]— [t, ^£] 233-167 1771t, 
Hence the sequence is 5, 11, 17, ........ 
where a = 5 and d ^ 6 
The general term =f,=a+(n—1)d = 1(,75*(n-1)6-6n-1 







"Power erf gr Pom LITE he D, i Siena eS gis 9 P930 a CES cete E es OR Spies ok De mn A202 cement trm rm hene 
ARE 


| NI w many odd integers b beginning will 1 15; y must be taken i for: theirs sum to be equal t to 975 dm IM NUR eG Te AREA oed 
Sol. The odd integers beginning with 15 are as follows 15, 17, 19... 

This forms an A.P. with first term, a = 15 and the common différence, d=17-15=2 

Let ‘n’ terms of the A.P. be taken to make the sum 975 

= 15+17+19+......n terms - 975 


= $= S[2a+(n-1)a] =975 


Substituting the value of *a' and ‘d’ in S, E 


| 
2€ 5 [2x15 «(n-1)2] =975 => 15n+(n—1)n=975 => l15n4n?-n-975 => n2+14n-975=0 
—  n?439n-25n-975-0 => n(n+39)-25(n+39)=0 = (n-25) (n+39)=0 => n=25orn=-39 , Y. 


But n — — 39 is rejected since number of terms cannot be negative | 
Number of odd integers beginning with 15 to make the sum equal to 975 = 25. ud o 
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We trt demere a 
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xam 
4.  Findthe value of ‘k’ if2k +7, 6k — 2, 8k- 4 art are in A. P. Als Also | find the the ' sequence. - Vg AES AN eth LI CER 


Sol Given that 2k + 7, 6k — 2 and 8k — 4 are in A.P. P. The difforence between successive terms in an A.P. is same. 
=> t-t=t-1, 


eBags 


=> [6k-2]-[2k+7]=[8k-4]-[6k-2] — 4k-9=2k-2 > 2k=7 2k- 


t |- 


Substituting the value of ‘k’ in 2k +7, 6k —2, 8k- 4 we get, 


7 7 7 
xis t i 9x7 4 ; zu i i.e., 14, 19, 24 










x iar a sum of and even numbers are 24and30,r i sspectively. Ifthe last 
then find nu yee he Ap oU RAAN a Whee OD 


y As AN 
nünd yr be cu LR or a uit QUO, d ex M ka SEN PTS SM set Ft hatchet 


ns in the A.P be ‘n’ the two conditions given in the problem are : 


The sum of the odd numbered terms in an A.P is So = 24 and the sum of even numbered terms is $,7 30. 
The last terms exceeds first term by 10.5. 


We know that the general representation of an A.P is 
a,atd,a-^2d,a * Ad ...... 

Sum of odd numbers 

Sj S tigtt +... 24 
=> atat2dtat4d....=24 





This is in A.P with a common difference ‘2d’ and there will be > terms in the above A.P since we have even number of terms in 


E 
the A.P. 
Similarly the sum of even numbered terms, 
S mtt. of ...=30 
=> atdtat3dtatS5dt..—30 — | ... (ii) 


This will be in A.P with a common difference 2d and there will be 2 terms in the above A.P since we have even number of terms 


in the A.P. 
Subtracting (i) from (ii), 
ie.,[a * d ca * 3d tat 5d * ....... ]-[a *a * 2d c a* Ad * ...] 30-24 


= [died : terms] = 6 


i 2 *4-6 = nd =12 LE (iii) 


The other condition given in the problem is that the last term exceeds the first term by 10.5. Let nth ier be the last term. 
= t~t,=105 
= at+(n—1)d—a=10.5 
=> (n-ld-1l05 | | | ... (iv) 
With the two conditions in the problem, we got two equations (iii) and (iv). On solving these equations we can find the variables 
‘d’ and ‘n’. i.e., subtracting (iv) and (iii), we get 
nd—(n—1)d=12-10.5 = nd-nd td 71.5 = d=1.5 


NN ONUTET 
dui 7 * [using (iii)] 


Number of terms in A.P is 8. 
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BODL WC Meret: pc CR 2228 57 GG mm FT 

6. Find the sum of first 24 4 terms of the A.P. a,, ay, 2,,..., if itis known. thata atata atata Age LETEA e i 

Sol. We know that in an A.P. the sum of the terms equidistant from the beginning and end is "mee same and is equal to the sum of 
the first and last term. 


L€,ad,ta,—-a,tG,,—-a,*ta 


» 
d 


n-2 7 -= SO, if an A.P. consists of 24 terms, then 
a; ta, =a; tag =a gotas Now, a, ta, tagtag tagt a,,7 225 
= (a,+a,,)+(a,+ Ax) + (ajot a, 5) =225 


| 225 
= 3(a,+a,,)=225 => a, +a," = 75 ..(i) 


3 


24 ; 
oe o +44) | Using S, -5(a tan | 
=12(75)=900 ^ [Using(i)] t 





E EN IRAR TE U ORG E A TU 
TE de ay xD xs e „arein A.P. Mss x txun- ~ 6 and.x, Exe tx p=, La findx, xL txt Xp. rite tit í . ya 
MUS SL UA aas Zn e 220 Ne (pial Or, APR I dd RUOLO EN vot Io. m d een Widi UU n7 TER. SI 
Sol. Letthe common difference = d. 
xtrtx,,7—6 
Xi +x, +6d+x,+9d=-6 "sot (i) 
andx,*2d-x,t7d*xMlld--ll asm (ii 


(i) becomes 3x, + 15d —— 6, (ii) becomes 3x, + 20d=- 11 
(i) - (ii) gives - 54-2 5 = d--1 

From (i), 3x, + 15(- 1) 2-6 = x, =3 

Now, x, tx, +X.= x, t 2d t xyt 7d * x, * 21d 

=> 3x, + 30d = 33) + D) =~21. 


bao Gord LOE Sear AS Bos he wet DEUX TEN C ETAT 









: 4 A i a Ai A mente ite y x EARS icm EIDE 2 EpL ETE 
8. Between 3and 65,a acertainn f A.M: Lsare insert ted. The su sum of th e sulting sequence is 1088. Find the number of 
 A.Msinserted. 7 ooo d OM DN is I TAE. EU 2# A FEL IIE os ru 

dor La: SMES e EE RA ADS i pera, AAE NEEE AI SAALE ETE ART ve (f EN Tp ju ct Pr m 





EA pee» PEPTIDE em 
PRE CERES BLL wai A 


Sol. Let the number of A.M.s be n. 
After insertion, there will be (n + 2) term. in A.P. 


us 





{2(3)+(n+2-1)d}=1088 [a=3] 
lpi Gade DU 





2 (6 (n1)d) = 1088 


And3+(@ittd=65 ^ = = ^ v - . (ii) 
From (ii), we get (n + 1)d - 62 


n+ 
So, we get 


2 
{6 + 62} = 1088 





: n+ 
From (i), we get 


n+2 
= — iii = 1088 => n+2=32 => n=30 
No. of A.M.'s =30. 








renee quete mpm eornm term of ii fM nmm tt ANA TITRE ATO m^ e go Yt emnt trm frog mcs v —— vres- ~r 
9. Ifx,yaretheA.M.and GM. of two numbers respectively, find the numbers in terms ofx andy. | 
r7 e Eo esi ss aS a SPC SU AEN AVI? Te 8C P9 bal INTR UPS TN VT iad es ERR. tivu La ee eee See ee ae S 2 RR ddl 
l. x+y -y* , x-x? -y 
Let the numbers be a, b. 
a+b 
; "xVab = y 
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=> atb-2xab-y! 
The roots of z? - (a + b)z + ab = 0 are a, b. 
—z-2xz*y-0 \ 
+ lx? = y? : \ 
2xt 4x? -4y? b | [2 2 
= —— EA = 2 = xt x? zt N 
\ 
The numbers are Mai iss imus E ' 
10, ar ep: are the: he roots o of? =x c+k=0 and 1S ar are roots sof le- 9x+i=0, find the values of k, , [taking a,B.y.5in in GP. 
Sol. ‘ta a, By = =a, ar, uri ar | - (Since rts e in GP] | | - 
=>  a,ararethe roots of x? - x - k-0 | 
=> atar=landaxar=k ae | : -(i) 
. Again, a7?, ar? are the roots of x? - 9x - 1-0 , 
=> artar=9,ar.ar=! -) 


From (i) and (ii) 

a-ar 7 l andar? * a? =9 — ra * ar) -9 
—rnm1-29—5rzr3à 

Case 1: soa+3a=1 [Taking r 7 3] 


1 
et / 
=a=7 
1 3 
EAT 16 
2 5 
l 5 3 243 
2 —| x3 =— =— 
l 2 a?r5 H I6 ^ 16 


Case 2 : Letr=-3 


a+(-3a)=1=a= 





2. 
l -3 
k 7 a*r a ) 4 
l 5 +24 
ar ri ) 4 
n. If a, b,c are in A.P. a andx, y, zarein GP. show that? y" z =x y" z. Um IDE UON TO NEUE Ee" 
Sol. 2b-a*c dd) [a, b, c are in A.P.] : 
y=xz Ai) [x, y, zare in GP.] | 
A. 
> xy 
Now, EE (| (z (2) -(2 2) (2) |2-2]-(2}(2)" 
"S d ar a zJXAX JA Z Xx JA*JLJ 3 zb 
b b 
= * (2) [e+a=2b] | 
z x 
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jence and Series — 











(Enn a A s NOPARI ov mae EORR a ra i G “Se A i F teg * ee eR em Po ry Icom e 


12. 12. GivenA- n 8,15, ... 1975, B B- 72, 13,24, ... 1982. Find: the nui number. of terms common: to both the arithmetic dee. 
Sol. In A let there be ‘n’ terms. 


= a-1,d-7,s0,1975-21-*(n-1)7 
=> 1975=7n-6 

=>  198127n => n=283 

In B let there be k terms 

=> a=2,d=11,1982=2+(k-1)11 
=> 1982=11k-9 

=> 1991=11k — k=181 

To find common terms, T, = 7, (say) 





Tnm Á TE 

= 7a43-11k => Int3¥11=11k+11 
— In+14=11k+11 = Ten + 2) 11+ ) 

| +2 kel 

> á = —— =m (say) ` À 


11 7 
=> n*2-21llIm;k*l27m-2» n=11m-2;k=7m-1 
Now, n < 283 and k < 181 . 
=>  lim-2 <283;7m-l< 181 
=> Ilm<285;7m < 182 
10 
=> m<25—;m< 26 


11’ 


The number satisfying the above two conditions i is m = 25. 
So, the number of common terms = 25 








-—— — MVC IM Np nnm ts d kre 2 REPS Peet els teal elie 
4: 


of: 1+2-3+4+5-6+7+8- 3-9... 1999 + 2000 — 200. — 





Given: sequence can grouped as 
(1+2-3)+(4+5-6)+(7+8- 9) 10 11 -12)^-.. . (1999 + 2000 — 2001) 


1998 
=> 0+3+6+9+... 1998 


= 666;667 termsin A.P. | 


ogg --. a+l 
— (y — 667 x 999 — 666333 





ee a mm 
t 


MT m T m (DT, f 





-all positive nui numbers n. Find Tage. — Mes rm 


"Ba dx. a SS 6 UE VA dicic 





Sol. T, -(n-1)* T, , [given] 
>i- ,n-l 
Put,n=2;7,-T,=1 
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1608 


Sol. 


17. 


Sol. 


Ld ^ - ne ut m wv rr * 2^ pee 
nn Se N TA M A ATHEMATICS | [ 
"x z t : sé Je à Mo vu ex ids eae ae aia mss 


n= 2000 ; T, — T999 1999 


Adding — Tyy99 —T, =1+2+... 1999 
To = 7, + (1 +2+.. 1999) 


1999 x 2000 
zi. ~ 53 [71999001 


Find the sum of: 1, (1 +2), (142422), (124222) ..(1924..22099) 


T,-2!-1 
T,22?-] 
T,=23-1 
Tog 529 — 1 [Since there are 2001 terms] 
Adding, hy FT - D500) 
=2! +224 22001 _ 2001 
92001. | 
=2 ER —2001—220..5..590] = 22002_ 2003 
150 workers \ were engaged | to finish a a piece o of work in: a certain number of days. Four workers dropped the second day, four 


more workers dropped the third im and: so on. n. Tt takes 8m more ease to finish ine work now. Find the number of days in which 
the work was completed. : 


Suppose the work is söledi inn "m when the workers started doping Since 4 workers are isona on every day except 
the first day. Therefore, the total number of workers who worked all the n days is the sum of n terms of an A.P. with first term 150 


and common difference —4 i.e. 
7 [2x150 (n -1)x-4] - n(152 - 2n) 


Had the workers not dropped then the work would have finished in (n — 8) days with 150 workers working on each day. 
Therefore, the total number of workers who would have worked all the n days in 150(n — 8). 
n(152 —2n) 7 150(n - 8) 
= m-n-600-0 
= (n-25)n*24)-0 
= n=25. 
Thus, the work is completed in 25 days. 


"^ — !ó -— 


The (m + n)th and (m — n)th terms of a GP, are p and q respectively. Show that the mth and nth terms are Joa and 


/2n j 
(£j respectively. 


Let a be the first term and r be the common ratio. Then, 
d,,," panda, ,74 


m*n 
= am*t*"-izpandarm"-"-!asg 
ar" *^ -! 


-n-l] 
ar" 
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A — M TUR PUN AS Ud A od ue nudi = 


1/2n 
q 
p 


p p 1/2n l 
= rH = 
q q r 


1/2 
=>: a= A = a„= pq and a,- ar! 





men gum om La mem A Saat Cm mee»? ^^. 


_ Sequence and Series. 


oe -— JB d qu uw o x on co o ou Xo ooo ur lime 








—Ó— . 
SIN are Me as SEER 
ee aden (we 








DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 


jp——————————————————————————————A—— 4 
1. In the following table, given that a is the first term, d the 


common difference and a, the nth term of the AP. 





2. 4,10, 16,22. ........ ES 


11? term from last term of AP 10, 7,4 782. B sos : 

In a flower bed, there are 23 rose plants in the first row, 21 in 
the second, 19 in the third, and so on. There are 5 rose 
plants in the last row. Number of rows in the flower bed is 


LILILILITIITIITIII 


Sum of 1 43454... .- 1999 is ......... 

If the nth term ofan A.P. = 7n * 4, then S, = ................. 

The sum of 8 A.Ms between 3 and 15 is = ................... 

The first and last terms ofa GP. are 5 and 5120. If the common 
ratio 142, Cen S assina 

The sum of n terms of an A. P. is 4n? — n. The common 
difference = .................. 

The difference of — terms of two A.P's will 
Bb andan 


Sum of all the integers between 100 and 1000 which are 
divisible by 7 is 


"9 
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DIRECTIONS : Read the following statements and write your 
answer as true or false. 





1. InanAP with first term a and common difference d, the nth 
tem. Gribe general tem ) isgivenbya, =a * (n - 1)d. 

2.  Iffisthelastterm ofthe finite AP, say the nth term, then the 
sum of all terms of the AP is given by : 

n 
2 (a * £) 

3. The balance money ( in €) after paying 5% of the total loan 
of X 1000 every month is 950, 900, 850, 800, . . . 50. 
respresented A.P. 

4. The total savings (in €) after every month for 10 months 
when € 50 are saved each month are 50, 100, 150, 200, 250, 
300, 350, 400, 450, 500. represent GP. 

A. 44,518 Loo is not an AP. 

6. lO^ termofAP:2, 7, 12, ......... is45. 

7.  30lisatermof AP 5,11,17,23, ............. 2 

8. A.M. ofany n positive numbers @,, 2, 3, ........... a, is 

a, +a P ovens ta, 
n 
9,  Givensenes: 


15, 30, 60, 120, 240, is in GP. 

10. 184isaterm ofthe sequence 3, 7, 11, ............ : 

11. Inan A.P., sum of terms equidistant from the beginning and 
end is constant which is the same as the sum of the first and 


last term. 


12. The A.M. and G.M. of the numbers a+ da? - b? and 


a — Na? — b? are a, b respectively. 

13. The third term ofa GP. is 6. Then the product of the first five 
terms is 6667. 

14. We can find a set of three numbers forming an A.P. and a GP. 
at the same time. 

15. Zero can be the common ratio of a GP. 

16. The GM. between 1.8 and 7.2 is 3.6. 

17. The A.M. between (a — ede and (a + b)? is a? + b?. 


: uso METUO XLV TEES 
ei JH ML 238473 
is wing : n ordi 
j . VE dd" PAURA CL. sein LE QU E Eh fA tgp Mop 


DIRECTIONS : Each question contains statements given in two 
columns which have to be matched. Statements (A, B, C, D) 
in column I have to be matched with statements (p, q, r, s) in 


column Il. 









1. . Column II give common difference for A.P. given in column I, 
match them correctly. 


Column! Column ll 


"dtt 


(p -4 
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$9 B 
(B) 3'3'53'3" ni (q) 0.2 
(C) 1.8, 2.0, 2.2, 2.4 (r) 4/3 
(D)0, - 4, -8, -12 (s) 1/2 

2. Column II give n" term for AP given in column I, match them 

correctly. 

Column I Column II 
(A) 119, 136, 153, 170 ....... " (p) 13-3» 
(B) 7, 11, 15, 19, ........ (q) 9 - 5n 
(C) 4,-1, -6, -11, ....... (r) 3 * 4n 
(D) 10, 7,4,3 (s) 17n + 102 








DIRECTIONS : Give answer in one word or one sentence. 


1. Find 10^ term of given A.P. 10, 20, 30, 40. ............ 


2. Find the sum ofall multiples of 9 between 300 and 700. 

3 Show that the sequence log a, log(ab), log(ab?), log(ab?), 
ck is an A.P. Find its n™ term. 

4. Findthe sum ofthe series x + (x * y) * (x * 2y) * ............... to 


n terms. 


.5. Find the Ist four terms ofthe sequence whose first term is | 


and whose (n + 1)" term is obtained by subtracting n from 


its n? term. t —/,— n. | 
6. Check whether t =2n?+ 1 isan A.P. ornot. ^ \ 
7. Which term of the sequence 72, 70, 68, 66, ............ is\40? 


8. If m times the m" term of an A.P. is equal to n times its n^ 

term. Show that the (m + 7)" term of the A.P. is zero. | 

Find the common difference of the A.P. for which 11th term 

is 5 and 13th term is 79. 

10. Find the number of terms of an A.P. if the last term is 43, first 
term is 7 and common difference is 6. 


» 


n*l n+l 
H. If NE —— —— be the A.M. of a and b, then n? 
a"+b 
12. If 4,, A, be two AM's and G,,G, be two GM's between two 


A, 45 
1 2 


13. -Find the sum ofn terms of the series 8 + 88 + 888 + ......... 

14. 2ndterm ofa GP. is 30 and 4th term is 750. Find the 3rd term. 

15. Ifa, b, carein A.P., then the straight line ax + by + c= 0 will 
always pass through which point? 

16. Aman gets $30 for his first month's work and is given a rise 

of 1 2 each succeeding month. How much money does he 

carn over a period of ten years ? 

The n" term ofa GP is 128 and the sum of its n terms is 255. 

If its common ratio is 2 then find its first term. 

18. Ifthe nth term of an A.P. is 3n +5, find the sum of the first 12 
terms. 

19. Find the two numbers whose product is 135 and whose 
arithmetic mean is 12. 


numbers a and b, then find the value of 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





27. 


28. 


30. 





i | aeS -- "Aree: wean ay PU COPPNITN, Sequei nce and. Series ME) MNT N IL UL sete RU as 2 
; l l | = i: I 7 
Find the arithmetic mean between 103 and 257. \ 12. If as — 1 Li dm are in A.P. then prove 
a 
Find the number of terms in the arithmetic progression 6, 9, 
» [ 11. 
Zya 78. | lb bini 
Find the sum from the sixth term to the twelfth term of the abc uet 
arithmetic progression 6, 10, 14, .... 13. The first two terns of a geometric progression add up to 12. 


Which term of the sequence 4, 9, 14, 19, ... is 124? 

The nth term of a sequence is given by a, = 2n + 7. Show 
that it is an A.P. Also, find its 7th term. 

Find the 5th term of the progression 


; (f2~1) [3-242 ) [542-7 
HB PA E ` 12 9 2443 9 eec 

Find the sixth term from end of the A.P. 17, 14, 11, ..., — 40. 
The geometric progression 6, — 12, 24, ...., 6144 consists of n 
terms. Find the value of n. 
4th term of an A.P. is 8. Find the sum of its first 7 terms 
If the sum of the n terms of the series 54, 51, 48, ..... is 513, 
then find the value of n . 


Ist and 4th term of a GP. are 9 and 243 cat Find the 
sum of its first 5 terms . 


ae amm FE WAS SI UNO ITE * BEER ol Fs 

gis DU. on. INC EDGE II. 

1 n = ne T v. ML ZB« a > > zA 1 
Show ASAUe€t VL Soto 


Wen pee WE Se ASS xa hen af d Ue 











DIRECTIONS : Give answer in 2-3 sentences. 


1. 


2. 


Find the sum of first 24 terms of the list of numbers whose . 


nth term is given by a, = 3 + 2n. 

Find the sum of i integers from 1 to 100 that are divisible by 

20r 5. 

The interior angles of a polygon are in A.P. If the smallest 
angle be 120? and the common difference be 5°, then find 

the number of sides. | 

A ladder has rungs 25 cm apart. The rungs decrease uniformly 

in the length from 45 cm. atthe bottom to 25 cm at the top. If 


l : 
the top and the bottom rungs are aiu apart, what is the 


length of the wood required for the rungs? 

If x, y, z are in GP. and a* = bY = œ then, find the relation 
between a, b and c. 

If p,q" and r® terms of an A.P. are equal to corresponding 
terms of a GP. and these are respectively x,y,z, then find the 
value of x=, y **, z ^. 

Ifi the p™ term of an A.P. is a q and q^ term is p, prove that its 
n" term is (p + q —n). 

Find the sum of all natural numbers between 250 and 1000 
which are exactly divisible by 3. 

A clock strikes the number of times of the hour. How many 
strikes does it make in one day? 

There are four arithmetic means between 2 and -18. Find the 
means. 

If the first, second and the last terms of an A.P. are a, b, c 
respectively, then find its sum. 


14. 


15. 
16. 


HT. 


18. 


19. 


the sum of the third and the fourth terms is 48. If the terms of 
the geometric progression are alternately positive and 


- negative, then find its first term. 


Ifa is the A.M. of b and c and the two geometric means are 


G, and G,, then find the value of G} +G3 . 


If y 2 3171 4.3777! (x real), then find the least value of y. 


There are 25 trees at equal distances of 5 meters in a line 
with a well, the distance of the well from the nearest tree' 
being 10 metres. A gardener waters all the trees separately 
starting from the well and he returns to the well after watering 
each tree to get water for the next. Find the total distance 
the gardener will cover in order to water all the trees. 
Three numbers are in A.P. Their sum is 15 and their product 
is 45. Find the numbers. 
The sum of the six numbers in A.P. is 345 and the difference 
between the first and sixth term is 55. Find the numbers. 

l 


3 
M Lom Ud 


l 
Which term of the sequence 20, 73 5177» 


... Is first 


“negative term ? 


If pth, gth and rth terms of an A.P. are a, b, c respectively, 
then show that : a(q — r) + b(r — p) + c(p—q) = 0. 
Determine the number of terms in the A.P. 3,7, 11 
Also, find its 20th term from the end. 

Divide 32 iuto four parts which are in A.P. such that the 
product of extremes is to the product of means is 7 : 15. 
Find the sum of first 20 terms of an A.P., in which 3rd term is 
7 and 7th term is two more than thrice of its 3rd term. 

Ifthe first term of an A.P. is 2 and the sum of first five terms 
is equal to one-fourth of the sum ofthe next five terms, find 
the sum of first 30 terms. 

Sum of all natural numbers between 1 and 98 which are 
multiples of 6 is ............. i 

Find a G..P. for which the sum of first two terms is — 4 and the 
fifth term is 4 times the third term. 

Determine the A.P. whose third term is 16 and the difference 
of 5" term from 7'^ term is 12. 


, +. 407. 


w Long Answer Questions y 


DIRECTIONS : Give answer in four to five sentences. 





The interior angles of a polygon are in arithmetic 
progression. The smallest angle is 120? and the common 
difference is 5°. Find the number of sides of the polygon. 
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respectively of an A.P., find 


Sı S S 
— (no — n4) - G (n4 - n) 4- 33. (n — 
n V2 75 a 1) » nj) 
3. Sums of the first p, q, r terms ofan A.P. are a, b, c respectively. 
a b 
Prove that —(q-r)+=(r- p)+<(p-q)=0 
P q r n 


4. The sum ofn, 2n and 3n terms of an A.P. are x, y, z. Prove that 
z—3(y—x). | 

5.  IfinanA.P. the sum of m terms in n and sum of n terms is m, 
prove that the sum of (m + n) terms is — (m+n). 

6. A manufacture of TV sets produced 600 sets in the third 
year and 700 sets in the seventh year. Assuming that the 
production increases uniformly by a fixed number every 
year, find : 

(i) The production in the 1*' year 
(ii) The production in the 10" year 
(iii) The total production in first 7 years 
7. If (b — c)?, (c — a)?,(a — b)? are in A.P., prove that 
l 1 


, 


b-c'c-a a-b 

8. Let S denote the sum of first n terms of an A.P. If $.-35, 
then find the ratio S, / S,. 

9.  IfS be the sum, P be the product and R be the sum of the 
reciprocals of n terms of a GP, then find the value of P?. 











are in A.P. 


10. Ifm arithmetic means are inserted between 1 and 31 so that . 


the ratio of the 7" and (m — 1) means is 5 : 9, then find the 
value of m. 

11. 1fa,,252,4,,.... ,Q, $54, p 4, are in A.P., then show 
that 





12. 


13. 


14. 


15. 


16. 


17. 
18. 


19. 


20. 


a, 

















DAI elus Qe: vas doit, Ra ea a n tg dae tS 
1d Serie: ot 2 ES M E uU rx News WA d 0 ^ » P j $ 
Á b ded cid M M í mue pd ut » i$ A SN y 
+ + ++ 
'" MAn dod, |  d30,-2 a4d| 





MN a eee 
a +d, a a5 an 
Find the sum of the series 85? — 83? + 84? — 82? + 83? - 8124. 
82? — 80? .... to 30 terms. 
The 8th term of an A.P. is 17, and 19th term is 39. Find the 


A.P. and the 25th term? 
The pth term of an A.P. is a and qth term is b. Prove that the 








= pT 
sum of its (p + q) terms is 


If $,, S,, S3» ... S, are the sums of n terms of m A.P.'s whose 


first terms are 1, 2, 3, ..., m and common differences are 1, 3, 
5, ..., (2 m — 1) respectively. Show that 


SESS d D (mn 4-1) 
l 2 m 2 


b c 
b*c'cta a*b 











If a°, b?, c? are in A.P., then prove that 


are also in A.P. ; 

If the pth, qth and rth terms of a GP. are a, b, c respectively, 
prove that: a(a7?, b(r-P) c(P-9) = ]. 

The ratio of sum of m and n terms of an A.P. is m? : n2, then 
the ratio of m“ and n® term. 


If xth term of an A.P. be 1/y and yth term be 1/x, then show 
that its (xy)th term is 1. 


Id. ds ocu a,,, are in A.P, then find the value of 
l l l 

















DIRECTIONS : This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 


ONLY ONE is correct. 

1. The sum to 200 terms of the series 1+4+6+5+11+6+ 
— is 
(a) 30,200 (b) 29,800 
(c) 30,200 (d) None of these 

2.  Ifthesumoftheseries2 - 5 * 811 ........... is 60100, then the 
number of terms are — 
(a) 100 (b) 200 
(c) 150 (d) 250 


The sum of all terms of the arithmetic progression having 
ten terms except for the first term, is 99, and except for the 
sixth term, 89. The third term of the progression if the sum of 
the first and the fifth term is equal to 10, is 

(a) 15 (b 5 

(c) 8 (d) 10 

What is the common difference of four terms in AP such 
that the ratio of the product of the first fourth term to that of 
the second and third term is 2 : 3. and the sum of all four 
terms is 20 — 


(a) 3 (b) 1! 

(c) 4 (d 2 

Ifthe sum ofthe series 54 + 51 +48 + ........... is 513, then the 
number of terms are — 

(a) 18 (b) 20 

(c) 17 (d) None of these 
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10. 


11. 


12. 


13. 


14. 


15. 


There are 60 terms in an A.P. of which ihe first term is 8 and 
the last term is 185. The 31" term is 

(a) 56 (b 94 

(c) 85 (d) 98 

There are four arithmetic means between 2 and -18. The 
means are 

(a) -4,-7,-10,-13 (b 1,-4,-7,-10 

(c) -2,-5,-9,-13 (d) -2,-6,-10,—-14 

If the first, second and the last terms of an A.P. are a, b, c 
respectively, then the sum is — 


(a+b) (a * c - 2b) 
2 (b —a) 


(b+c) (a b - 2c) 


(a) 2 (b—a) 


(a c) (b c - 2a) 
(c) 2 (ba) 


The sum of 11 terms of an A.P. whose middle term is 30, is- 
(a 320 (b) 330 
(c) 340 (d) 350 
The first and last term of an A.P. are a and / respectively. If 
S is the sum of all the terms of the A.P. and the common 


(d) None of these 


2 2 
i : -a " 
difference is yv PUES. (£a)? then k is equal to - | 
(a) S (b) 2S B 
(c) 3S (d) None of these 


| P | 
The sum of two numbers is r . If an even number of 


arithmetic means are inserted between them and their sum 
exceeds their number by 1, then number of means inserted 
is — 

(a) 12 (b) 8 

(c) 6 (d) None of these 

If four numbers in A.P. are such that their sum is 50 and the 
greatest number is 4 times the least, then the numbers are- 
(a) 5,10,15,20 (b) 4,10,16,22 

(E) 3, L 1L IS (d) None of these 

If m arithmetic means are inserted between 1 and 31 so that 


the ratio of the 7% and (m — 1)" means is 5 : 9, then the value 


of m is ‘ 
(a) 9 (b) 11 
(c) 13 (d) 14 


Let T, be the r^ term of an A.P. for r= 1, 2, 3, .... If for some 


TA l 1 
positive integers m, n we have 7, = P and T,= mi then 


T a» equals- 
l 1.1 
— em of oe 
@ 7 Lo let im 
(c) 1 (d) 0 
If the sum of the first 2n terms of 2, 5, 8, ....... is equal to the 
sum of the first n terms of 57, 59, 61......., then n is equal to — 
(a) 10 (b) 12 
(o MH (d) 13 


16. 


17. 


18. 


19. 


20. 


22. 


23. 


24. 


25. 


26. 


27. 


If G be the PES mean wy x and y, then 


I 
(a) G (b) c 
: > | 
OG © 36 
If a, b, c are in GP., then 


(à a’, b*, c? are in GP. ; 
(b a^(b4c),c^ (a *b),b^ (a+c) are in GP. 


a b.e 
(c) b-c'cta a+b 
(d) None of the above 
If fifth term of a GP is 2, then the product of its 9 terms is: 
(a) 256 .(b 512 

(c) 1024 (d) none of these 

If 4 GM’s be inserted between 160 and 5, then third GM will 
be - 

(a 8 (b) 118 

(c) 20 (d) 40 

If roots of the equation x? — 12z2-- 39x - 28 = 0 are in AP, 
then its common difference is - 

(a) +1 (b) +2 

(c) +3 (d) +4 

The number of terms of the series 5, 7, 9, ... 
taken in order to have sum of 1020 is 

(a) 20 (b) 30 

(c) 40 (d) 50 

If the nth term of an A.P. is 4n + 1, then the common differ- 
ence is : 





are in GP. 


. that must be 


(a) 3 (b). 4 
(cy: 3 (d) 6 
If a, b, c, d, e, fare in A.P., then e — c is equal to: 
.(a) 2(c-a) (b 2(d-c) 
(c) 2(f-d) (d) (d-c) 
The number of common terms to the two sequences 17, 21, 
29, 411 810 16,21; 26, ........ , 466 is — 
(a) 19 . (b) 20 
(c) 21 (d) 91 


The number oftwo digit numbers which are divisible by 3 is 
(a 33 (b) 31 
(c) 30 | (d) 29 

If the nth term of an A.P. is given by a, = Sn 
sum of first 10 terms is 

(a) 225 (b) 245 

(c) 255 (d) 270 

If there exists a geometric progression containing 27,8 and 
12 as three of its terms (not necessarily consecutive) then 
no. of progressions possible are 

(a) 1 (b) 2 


(c) infinite (d) none of these. 


— 3, then the 
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28. 


The ca seven ani Macs terms M a GP. are p, q, r 


respectively, then : 
@) P=g+r (b @=pr 
©) p- qr (d —É— 





I rr O - ies ana 


TOLL 
DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 


— 


- | Which of the following represents an A.P. 
(a) 0.2,0.4,0.6, .... (b) 29,58,87,116... 


(c) 15,45,135,405... (D .3,3.5,45.8 5... 
r^ If t, = 6n + 5, then t, = 
(a 6(n+1)+17 (b) 6(n-1)* 17 
(c) 6n+11 (d) 6n-11: 
3.  15thterm ofthe series 243, 81, 27, ...... is 
i 10 
l l 
o (3) » (5) 
Yay iy :) 
o GG) «b&b 
4. Summation ofn terms of an A.P. is 
(2) 5 (atl) (b) 7 [22*(n-1)4] 
a(r” -1) | a(1-7") 
(c) (r-1) (d) (1-7) 


5. S =54+51 +48 +....... n terms = 513. Value ofn is 


(a) 18 (b) 19 
(c) 15 (d) None of these above 


6. Which of the following is not a GP.? 


(a) 2,4,6,8...... (b) 5,25, 125, 625....... 
(c) 1.5,3.0,6.0, 12.0..... (d) 8,16,24,32, ..... 
7. Ifthe nth term of an A.P. be (2n — 1), then the sum of its first 
n terms will be 
(a) m-1 (b) (n-1)? * (2n- 1) 


€) (n-1?-Qn-1 (d m 


b+c-a c*ta-b atb-c 
B, ee. 


a , b kd 
the following is in A.P.? 
(a) a,b,c (b) a’, b, e 
111 
is (d) be, ac, ab 
(c) abc 


are in A.P., then which of 
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DIRECTIONS : Study the given ss s) and answer the 
following questions. 


Following two given series are in A.P, 


First series contains 30 terms, while the second series 
contains 20 terms. Both of the above given series contains some 
terms, which are common to both of them. 

1. The last term of both the above given A.P. are 


(a) 57 (b) 60 
(c) 50 (d) 54 
2.  Thesum of both the above given A.P. are 
(a) (930,630) (b) (630,930) 
(c) (870,580) (d) (580,870) 
3. No. of terms identical to both the above given A.P. is 





L es = 5 saar ie > x 
«EIL. xi ET GAS DI Rui b. qx ix STEMS 
ACH. AT. PC Š 
EX z $ A ed: NAS: à 
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DIRECTIONS : Each of these questions contains an Assertion 

followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





If both Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

If both Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

If Assertion is correct but Reason is incorrect. 

If Assertion is incorrect but Reason is correct. 


SNR is a GP., 4, 8, 16, 32 is a GP. and 
— is also a GP. 
Reason : Let general term of a G.P, with common ratio r be 


T, and general term of another GP. with common ratio r be 
T p+; then the series whose general term T", = T4 * 
T',,, 1s also a GP. with common ratio r. 


2. Assertion: I111...... | (up to 91 terms) is a prime number. 
b*c-a cta-b at+b-c 
6 i lp —————.—ÉÁ 
a b c 
br 
are in A.P., then —,—,— are also in A.P. 
abc 
3. Assertion : lct the positive numbers a, b, c be in A.P., then 


A. 3 


:—,—— are also in A.P. 
bc" ac’ ab 


Reason : If cach term of an A.P, is divided by abc, then the 
resulting sequence is also in A.P. 
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4.  Assertion : Let three distinot positive real numbers a,b,c 
are in G.P., then a”, b?, c? are in GP. 


Reason : If we square each term of a GP., then the resulting 
sequence is also in GP. 


5. Assertion : The sum of the series with the nth term: 
t, = (9 — 5n)is (465), when no. of terms n= 15. 
Reason : Given series is in A.P. and sum of n terms of an A.P. 





|; Mathemat 





wee Lit Kd oe 





DIRECTIONS : Following question has four statements (A, B, C 
and D) given in Column I and statements (p, q, r, S....) in Column 
II. Any given statement in Column I can have correct matching 
with one or more statement(s) given in Column II. Match the 
entries in column I with entries in column II. 





Column II 


5 Column I , 
(A) S,=54+51+48+... nterms (p) 20: 
=513 seen 
Value of n=? \ 
(B) 21,42,63,84.... ot | (q) 18 
t,—420 
Value of n =? (r) 32 
(O 3,3.6,4.2,4.8......... 
t=? (s) 19 
D) 1,1,2,4 (t) 6 
2 
t=? 
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DIRECTIONS : Answer the following questions. ` 


m 
1. Find the sum of the integers lying between 1 and 100 d 
inclusive) and divisible by 3, 5 or 7. 


" 


If a, b, c are in A.P., then prove that a? (b +c)+b? 


| ; ; 
(c+a)+c* (a+b) is equal to s (atbte) 


3. The digits of a positive integer having three digits are in 
A.P. and their sum is 15. If the number obtained by reversing 
the digits i is 594 less than the original number, then find the 
number. 

4. Ifthe ratio of the sum of n terms of two A.P.s is 
(3n — 13) : (5n + 21), then find the ratio of 24th terms of 
the two progression. 


l 
5. Ifthe pth term of an A.P. is d and qth term — . Prove that 


| l 
the sum of the first pq terms is 3 Pa +D. 


6. The sum of n terms of two arithmetic series are in the ratio 
2n + 3: 6n + 5, then find the ratio of their 13th terms. 

7. The sum of the third and the seventh terms of an A.P. is 6 
and their product is 8. Find the sum of first sixteen terms of 
the A.P. 

8. The houses of a row are numbered consecutively from 1 to 
49. Show that there is a value of m such that the sum of 
numbers of the houses preceding the house marked m is - 
equal to the sum of numbers of the houses following it. Find 
this value of m. 

9. The sum of first three terms ofa GP. is 16 and the sum of the 
next three terms is 128. Find the sum ofn terms of the GP. 
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Exercise 1. : 
FILL IN THE BLANKS: 2. 
|. (i)a,=28 (ii)d=2 (iii) a=46 
(iv)n=10 (v) a, 73.5 
2. — 28,34 3. -7,-9 4.32 
s. n=10 
1000 
6. — 120) (1000 - 1)2] 3; 
n 
7. 2 U5-*7n] [T, 70) * 4711,47 7, - Tj 
n ——À 
-18-11272 S, = 5122+n—17} etc. ] 
8. njef? uii ke. 
2 
Ir—a : 
9. -10235 | Sn 7 ——- etc. 
r-l 
10. 11 [S,=4(2)?-2=> 14 4. 
S —4(1) - 1-2» 3 etc.] 
11. LEA 5. 
12. 70336 [Hint : S= 105+112+.. . 994 and 105 + (n — 1)7 
=994 — 105+7n-7=994 = n= 128 etc.] 
6. 
1. True 2,.. Tre 3. True 
4. False 5. True 6. False 
T False 8. True 9, True 
10. False 11. True 12. True 
13. False 14. True 15. False if 
16. True ‘17. True 8. 
MATCH THE FOLLOWING: 9, 
3 l 
1. (A)Common difference = d= “a l= 2 
as 
©) 2*373 ^3 10. 
(C) d=2-1.8=0.2 
(D) d--4-0--4. il. 


- (A) > (s); (B) > (r); (C) 2 (a); (D) > (p) 
13-3n=13-3(1)=10 

9-5n=9-5(1)=4 

3+4n=3+4(1)=7 

17n+ 102=17(1)+102=119 

« (A) > (s); (B) > (r); (C) > (q); (D) > (p) 


E 


— e m—ÓÀ A ^À omma qe oM o un mmt n my am em tme moet mw 


"Sequences and Seres | 


fh umm remm tym 


| Mathematics |: 


i Brief Explanations of A 
J 





i Selected Questions. 


VERY SHORT ANSWER QUESTIONS: 


dg 10 
The A.P. formed is 306, 315, 324, 
Here first term = a = 306, common difference = d ^ 9 and last 
term 71-7 693 

693 — 306 * (n — 1)9 

71-34 * n-] 

n=44 
Sum = n/2(a + 1) =22(306 + 693) = 21978 
If log a, log(ab), log(ab?), log(ab?) ,........... is an A.P. 


ab 
then log (ab) — log a = log pen js 


ab? 
log (ab?) — log(ab) = log “ab | loge 


Since, common difference is constant. i.e. log b so it is an 
A.P. 
Now, t, - At (n— l)d - loga + (n— l)logb 

= log a+ log b^-! = log(ab^- !) 


n 
z Ax *(n-1y] 


i=l, E. 
next f =t, —2= 


then ,,=2(n+1)*+1 ; 
ty) 7472! -4n*2*1-28-1 
7 4n * 2, which is not constant 
-. The above sequence is not an A. MP 

17^ term is 40. 
Fia o 

t,7-at(n-l)d 
11th term = 5 and 13th term = 79 

=at(ll-l)d => at+10d=5 
and 79=a+(13-l)d = a+12d=79 
Solving eq. (1) and (2), we get, d = 37 





n=7 
+ +h"! : atb 
a" +b" 2 
=> a"t! ab" ur pan =0 = (a — b) (a^ — b") - 0 


n 0 
If a" — b" = 0. The (2) =1=(2) . Hence n=0 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 


for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 





12. 


13. 


14. 


15. 


16. 
. Letabe the first term. Then as given 


26. 


28. 
30. 


. 294. 19. 
25 22. 266 

. 25hterm- 124. 24. 21 

. Clearly, the given progression is a GP. with first term a= 1 


By the property of AP and GP, we have 
A,+A,=a+b 


G,.G,=ab » 


At*4, _ a+b | 
GG, ab 


8 
g 00$ 1) 
* (100 s 1) - (1000 s 1)+.... n terms] 


8 
Sum- S [9 99 - 999 +..... nterms ]= 


8 


g| 10(10" -1) 
= 10-10: 10+ -~ +105 n] = I ——— 


10-1 


—H 


9 


8 
E [10"*! s 95-- 10] 2: 


Let ‘a’ be the Ist term and ‘r’ the common ratio. 
Now, ar=30 Eo — enn (1) 
.  ar=750 | 
Dividing (ii) by (i), 
=25, r=5 


MU 
V ^ m 5 79 


. 3rd term= ar- 6(5 - 150. cue 
a, b, c arein A.P. li. 
So 2b-a-cc,thenstraightline ax + by + c= 0 will pass 
through (1, $2) because ifthe line satisfies the condition 
as 2b+c=0 or 2b-a-c. 
S597 X 17880. 


T, - 128and S, = 255 


| - 2(128)-a 
But s = 2" = 255= E = a=] 


15 and 9 20. 18 











42-1 
and common ratio Ei . So, its Sth term is given by | 
a E 
goania (Sg) - 
oe 243 144 
s 25. Z6 H 
7 
$,- 2(2)8 =56 29. n=180rl9 
ar? = 243 
243 5. 
p= 9 =27 - 6. 
r=3 
n - E 
s- a(r" -1) _ 963 1) (22). 19i 
r-l 3-1 2 


=2550 + 1050s 550— 3050 


SHORT ANSWER QUESTIONS : 


As a,=3+2n, 


TPP OPTI Pee 


List of numbers becomes 5, 7, 9, 11,... 


' Here, 7s 5-95 7=11s5 9=2and soon. 


So, it forms an AP with common difference d= 2. 
To find S,,, we haven = 24, a=5,d=2. 


Therefore, Sy - D 2x5+(24-1)x2] = 12[10+46]=672 


So, sum of first 24 terms of the list of numbers is 672. 
The sum of integers from 1 to 100 that are divisible by 2 or 5 
= sum of series divisible by 2 + sum of series divisible by 5 
s sum of series divisible by both 2 and 5 
“eee dios -- 100) - (5-- 10 - 15 ....... +100) 
s (10+20+30+-....... +100) 


- > (2x2 (50=1)2}+4 = {2x5+(20-1)5} 


-2 40x2+00-D10) 


Let the number of sides of the polygon be n. 
Then the sum of interior angles of the polygon 


=(2n54) 57 (n-2)n 
Since the angles are in A.P. anda- 120y d- 5, 


therefore, 7 [2120+ (n - 5] = (n—2)180 
=> ms25n* 144-0 => (ns9)(ns 16)-0 >n=9, 16 
But n= 16 gives T =a + 1Sd= 120N+75.5N= 195.5N 


which is impossible as interior angle cannot be greater than 
180N Hence n= 9. 


The length of the wood 


required for the rungs is 
45... 125 


250 
There are Y 10 rungs in all. 


Using the formula, S = Sla +0] 





a= first term, £ = last term, 
$7 350 cm. 
log b = log,c => log,a = log. b 
Let first term ofan A.P. be a and c.d. be d and first term ofa 
G.P. be A and c.r. be R, then 
at+(ps l)d- ARP! x => ps 1-7 (xs a)/d.....(1) 
at(qs I) d- AR! « y => qs 1-7 (ys a)/d.....(2) 
at+(rs 1)d=AR™'=z => rs 1=(z$ a)/d.....(3) 
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= (4R?- ys, ARI", (ARTY 

= AS RIE- DO - 2) * (a - 1) (273) + (r -Xx - )] 

= A? Rl( - aX» -2)* (y-a) (z- x) + (z -ax - y)y d 

[By (1), 2) and (3)] 

= A°R°= 1 
7. | t, 7A*t(n- 1) D=(p+q- 1)+(n-1)(-1)=5p+q-n 
8. The numbers between 250 and 1000 which are divisible by 3 

will be : 252, 255, 258, u...un... , 999. 


This is an A.P. whose first term = a = 252, d= 255 — 252 
= 3 and last term = 999, . 


Now last term = l=a+(n-l)d 
= 999-252 *t(n-1)3 
999 — 252 M 
3 ` 
-. Required sum 


l=n + n=250 


n 250 | 
= zu +)= 7,09» +999) 2125x12512156375 
9. For the first 12 hours of the day, the clock wili strike 


1+ 2434-412 =—(1412)=78 times 


For the next 12 hours, there will be another 78 times, so in 
one day, the clock will strike 156 times Te l 
10. Let the means be X,, X,, X,, X, and the common difference 
be b; then 2, X, X5, X;,X,, 718 are in A.P.; . 
=>-18=2+5b=>5b=-20>b=-4 
Hence, X, =2+b=2+ (-4) =-2;X, =2+2b=2-8=-6 
X,=2+3b=2-—12=-10;X,=2+4b=2-16=—14 
The required means are —2, —6, —10, -14. 
11. We have, first term =a, à qm 
Second term = b, 5 "D 
The common difference, d = T; - T, -b—-a 
Also, last term = c 


=> c5at(n-1) 3 n= ate 
V (c7 22) 
—  (b-a). (~ d-b-—a) 


(b c—2a) (a^ c) 


n 
<. Sum ofn terms S.=7@tO= 


2 (b —a) 
oe a 
12.. -=m sre MAF 
abe 
13. As per question, 
at+ar=12 eft) 
ar? +ar - 48 du) 
2 
1+ 48 
— us Uu E NAP UP P 


a(l+r) 12 
(+. terms are = + ve and -ve alternately) 
= a--12. 


14, 


15. 


16. 


17. 


19. 


20. 


G +G =N. 
Let y=3*- l4 37-1 





2 
=> 3*43*22 > 3y22 > rEg 


Therefore, least value of y is i 


Obviously the well (W) must be on one side of the trees 





The total distance covered by the gardener 
= WT, +(2WT7, + TT) + (2WTy +773) 


- 10 (2x10-- 5) - (2x15-- 5) 4.000000... +to 25 terms 
-10 (2543545 .......... to 24terms) 


= 10+ 2x25 24 1)x10) —10--12[50-- 230] 2 3370 m 
9.5.1. 

In both the cases we get the same set of numbers. 

30, 41, 52,63, 74 and 85 

The given sequence is an A.P. in which first term a = 20 and 
common difference d — — 3/4. Let the nth term of the given 
A.P. be the first negative term. Then, 


a, «0 
=> at(n-1)d<0 
=> 20+(n-1)x(-3/4)<0 

83 3n 2 
=> 4 4 S0 = 83-3n<0 = 3n>83 = n>275 j 


: 2 
Since, 28 is the natural number just greater than 27 —. 


3 
So, n= 28. 
Thus, 28th term of the given sequence is the first negative 
term. 
Hint : Put the value of a, b and c in the L.H.S. expression 
and calculate the value of L.H.S. 
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21. Clearly, the given sequence is an A.P. with first term 3 and 





re oo difference 4. Let there be n terms in the given ~ = ge [2(120°) + (n — 1)5] 2 2(n - 2) x 90 
.P. Then, "i 
407 — nth term = 407 23 (n- 1)x4 - 4 "Ig Mi 
— 4n=408 > n=102 ee 71 d (n- ) j= (n- ) 
Now, 20th term from the end n=9orn=16 
=[102—20+ 1]th term fromthe beginning But note that if n = 16 then greatest angle =a + (n — 1) 
= 83rd term from the beginning = 3 + (83 — 1) x 4=331 d= 120+ (16—1)5 9 195 . 
After, to find 20th term from the end, we consider the given Giresioek anglais 195 and common Cul senna 9 
sequence as an A.P. with first term = 407 and common ` *. One ofthe angle would be 180? which is not possible in a 
difference —4. polygon. M^ 
. 20th term from the end = 407 + (20— 1) x (- 4) 331... T eim iens ofnisn-9 
22. Let the four parts be (a — 3d), (a — d), (a + d) and (a + 3d). s UNE a j 
Then 2S, 
2. Wehave, —~-=2a+(m-l)d 
Sum-32 mn chave, 7 le24:(m-D 
eaters) I 25». airna 
(a—d)(a+d) 1S n . \ 
T ouo HM. 28 \ 
a —9d 7 7 : 3 22a (ny -1)d 
— m -i15d-742d-£2 | n 


Thus, the four parts are 2, 6, 10, 14. 


25; 25» 284 
23. S= 740 PLIN LT D a 
24. Leta,,a,, ay... be givenA.P. with common difference d. It is " — a 
given that a, =2 | [2a + (n; — 1)d] (n, n) + [2a + (n; — 1)d] (n, n) 


*[2a t (n4- 1) d] (n, - nj) -0 


i l i - i 
and a,+a,+a,t+a,t+a,=7(agta,tagtdytay) 3, ELE 5 (24+(p-Id]=a 


=> Aa, +a,+a,+a,+as)=(a,+a,+a, +a, tay) 


=> S(a,+a,+a,+a,+a;)=(a +a, +... tao) . 54 + e-d la r)=(q-r) — (1) 
=> 58,-8y | | P 
| 10 | | "i = = 
Hs s| 3fax2-+(s-1)a}| - [x2 (10-1)4] (Sb s Has - Dd) 
= 50(1+d)=20+45d 2 d--6 = [Ra p-(r-p) .... (2) 


Required sum = S,, = 29 [2x2«(30-1)x-6] 
ul. S=c +. ~[24+(r-l)d]=c 
=—2550 2 


25. Total no. of such numbers = 16 r—l)d C 
=> [aE lpg - 5-0 


Nu. (3) 
s= É (6) 16-1 = 8(102)=816 
2 audi i eS C102) Adding eqs (1), (2) and (3), we get 
4 8 16 a b c 
Qo wm or Mon RIS 34 —(q-r)t—(r-p)*-(p- 
26 3 3" 3 or 8,16,—32 P r) A p) ~(p q) 
TET DAR 14,10,1622328, eat i 
a 
d deyoq) Giga 
1.  Letn= number of sides ofthe polygon sum ofall the interior +(r-p)(q-1)+(p-q)(r-1)] 
angles of a polygon of n sides = (2n — 4) x 90 d 7 
Here the interior angles form an A.P. with a= 120° and d= 5? z4x0-4 2 x0=0 } 
; / 
Now $,- 5 Da *(n- d] 4. Hint: Put the value of x, y and z in the given equation and 


calculate the value of R.H.S. 
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5. Suen = T la+ ntn- "2" om =-(m-+m) 
(i) Let the number of TV sets manufactured in the n” 
yar-a. ji 
a,=600 anda,- 700 
a+2d = 600 Mi) 
ETO uua eee 2) 
m oo (2) from (1), we get 


Putting the value of d in (1), we get, a = 550 
MEE Production of TV sets in first year = 550 
(ü) Production of TV sets in 10" year = 775 


" 7 | | 
(iii) S,= 512x550 (7-1) x 25] = 4375 


-. ~ Total production of TV sets in first 7 years = 4375 — 


1 l l 
ETET ET has a common 








7. Show that j 
b-c c-a 


difference. 


8. Given, S,,=3S_ 
-. From given equation, we have 
2 i 
= 2a +(2n-1)d]= a +(n-I)d] 


=> 2a=(n+1)d 
Now, consider 


$ _ + Gn)[2a+(3n—I)d} | 3224 3nd -d] 
5, SMa  (n-))4] Lena d] 


$3, = 6 
Put value of 2a =(n + 1) d, we get, 2E 
n 


9.  Weassume that a, ar, ar’, ..., ar"! be n terms of a GP. 
Given : S denotes the sum, P represents the product and R 
be the sum of the reciprocals. 


~ S=atartar+...tar = (^r«1) 


P-a.ar.ar?...ar! 2qnpl*2*-*(n- z qn, 
| 
l l l 


l 
and R= E PIER p" 
a ar art: ar" 


-q-r") 
a 





rar) 


em 





. S n(n-1) 
Now, (2) "v" 2 }7 = p?, 


0 — D 
73 
E Ek 3 a, ta, 
- aq an aja, 
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i3, 


I ] dy +a -J (aj +d)+(a,~d) - a +a, 


420, Nin. 


d5d, | 


| | dtd T (a, * 24)* (a, - 24) 4j +a, 





az Gn-2 — d30,-2 430,—2 dd, -2 
NET a + Oyj _ (a; +d)+(a, -4) _ Ata, 
= >=. c 
d, 42 d, 102 dp- d,-10? 

l l a +a, 
d, a ana 


Adding, eese] 
a 








a5»d, 1 a,—203 4-105 


1 l | l l 
+--+ + 
G,-.)d0» 474) 














An—293 


2 E 1 1 
= 7 | —+— + --- +# 
(a;+a,)| a a a, 
The required sum S= (85 + 83) (85 — 83) + (84 +82\84—82) 
+ (83 +81) (83-81) + (82 + 80) (82 — 80)... to 15 terms (as the 
summation consists of pairs of terms) 
S= (85 + 83)2 + (84 + 82)2 + (83 +81)2+(82+80)2 _ to 15 


. terms 


=2[(85 +84+83 ... to 15 terms) -- (83 - 8281 ...to 15 terms)] 


=2x—2[2(85)+(15-1)(-1)}+ 2x—[2(83)+(15-1)(-1)] 


= 4620. 
Given t= 17 and fig 7 39 
We known t =a * (n - d 


-f4*9at]d-17 2 (i) 
—1,7a*l8d-39 ^... (ii) 
(i)-G) 2 Md=22. ... (iii) 


=d=2 >a=3 
5 I first term of the A.P., a = 3 and common difference 
The A.P. is 3, 5, 7 ..... 
t, of the A.P. is 51, 
Let A and D be the first term and common difference 
respectively of the given A.P. Then, 
a7 pthterm 2 a4 *(p-1)D " 
b=qthterm => bz 44 (q-1)D ii) 
S T" a-b 
ubtracting (ii) from (i), we get D= p 


Adding (i) and (ii), we get 
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Ti Hint : Pu the aliis of a, b, cin fis LHS: is Ame and 


a-b 
(atb)t——«- 24 + fie: +q-1)D „(iii) calculate it 


p-4 
Ls ator dios i | | za (m- Dd E 
, p+ ; —— 
=> Span {24+(p+q-1)D} 18. Giventhat: n 2 


| 2 dtt (ro Dd á 
- Praet = [Using (iii)] 
2 q 









































| |: d 1 
p- an+—(m-—1)nd = am * — (n - Y)md 
15. We have mH 2! 2 
First Common Sums of n terms T, _at+(m—l)d _2m-1 
terms differences ' | So required ratio, T, sy en (n— Dd Seal: 
l l $i =—[2x1+(n-1)x]] ` 19. According to given conditions, we get 
2 
3 l 
Ed =a+(x-l)d=— - 
2 3 Sy =F[2x2+(n-1)x3] a? ee MES e o (1) 
g . e 1 
3 5 S, = F[2x3+(n-1)x5] ty = at (Yd (2) 
| ] 1 l 
S Lt G-Dd-(Q^Dde---. = d=— 
m 2m-| Sm = —[2m * (n - (2m —1)] | y xy 
2 Substituting the value of d in (1), we get 
n S +S, +0 +S = ; xi - xt] E eon el) 1 
| . xy xy 
[x 2 (n-1)x3] +--+ T (2m-4-(n-1)(2m -1)] Now (xy)th term will be 
2 : 2 à ty =at(xy-1)d 
| S or inA.P. i = 
7 (2x (Le 24:35) e (n= IL 35 Qm -D)] aja, a, ,, are in A.P. and common difference = d 
Let S= + T... 
= Tm) T aa, 203 anin 
| | l ja-a; àa4—a ann —a 
a b c ; è ye az MIB A^ iia 3785 n+l ân 
AM lI , ll be in A.P. > [uh m-m, seve ence 
" Elo cta a+b TIME d| aa? 22a 3n2n41 
a ` b C 
i 1,— *1,—— +] are in A.P. Lj 1 l 
de cra a+b rim = s-i- p= -H nd )- is 
| [On adding 1 to each term] d [an ans dV any alany 
. patore a+b+c a+b+c ein AD d 
"ed b+c ' cta ` c*a s. $33 agp p S: e 7 9 
ê c EXOICIS D Es 
Lo d T ! 
Le. if — ‘are in ACP: 





[On dividing enc termbya+b+c] 1. (c) Above series is a combination of two APs. 
l l l 














ie if i.a TN - The Ist AP is(1-- 6-- 11 ......... )and the 2nd AP is (4 
mo ete Dk ath cta 5+6+ — ) 
b-a c-b Since the terms of the two series alternate, S= (1 +6 + 
€— o — Á— c [bt ass to 100 te +(445464 2000. 
ie if (¢4a)(b+c) ~ (a+b)(c+a) SOME EASE win Temm) 
, 100[2x14-99x5] | 100(2x 44 99x1] 
,b-a c-b MESE. duc aMMSEDE MEME 
i.e. if bec E EVO 2 
E Using the fi S 
nil m ifb? a? - c? —b* i.e. if 20? =a? +c? ice. ifa?, b?, c? are in sme eR eig OEA 
E . ; 
" Alternatively, we can treat two consecutive terms as one. 
a c 


This. ERE t = —— " NS So we will have a total of 100 terms of the nature : 


b*c'cta a*b (1*4) * (6*5) (11 +6)..... 29 5, 11,17, ....... 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


ute i grees 9 


10. 


11. 


12. 
13. 


» 
f . 


162 ' Yt is 2 - LIA T 
ALD 2 tO Oo S s Ae Cy 


Now, a= " ifs — 100 
Hence the sum of the given series is 


S= M x[2x5+99X 6] = 50 [604] = 30200 


(b) 
(d) 


3. (b) 
Take the four terms as a — 3x, a—-x,atx,atàx 
The sum = 4a - 20 > a=5 
Also, 3 (a? - (3x) 2 2 (a? -x*)=> x=] 
However, the common difference is 2x and not x 
" When x=1,d=2x=2 
(a) 
(d) Letd be the common difference; then 60th term 
=8+59d=185 
= 59d = 177 > d=3 > 31st term =8 +30 x3 =98. 
Let the means be Xis X3, X, X, and the common 
difference be b; then 2. X. x X. X, —18 are in A.P.; 
=>-18= 2+5h 35h =~ 20 = lies 
Hence, X, =2+b=2+(-4) - - 2; X, = 24254 2-8 
-—6 
X,= 2+36=2-12=-10; X,=2+4b=2-16=-14 
The required means are —2, 5, —10, -14. 


(d) 











(c) 9. (b) 
(b Wehave; $2 I (ast ss (1) 
2 att 
Alio, tsiie(n- Dd eode e t2 
n-] 28 zi 
ac 
42:40? 
~ 28-(£*a) ua 
(a) Leta and b be the two numbers so that 
13 
arbe (given): h- rteak (1) 
Let 2n (even) means be inserted between them so that 
d ous X, b is an A.P. of (2n + 2) terms whose 
first term is a and last term is b and whose sum is 
zt ab] = -(nlXa*b) ^ (2) 





os ph of the means = Sum of the series — (a + b) 
=> (2n + 1) (given) 7 (n * 1) (a * b) - (a - b) 2 n (a+b) 


13 
=> 2n+1= T by (1) 


= 12n +6= 13n, “ n=6 

. Hence, the number of means inserted = 27 = 12 
(a) 
(d) 


Let the means be x pX27 X n SO that 1x) ,x,,.. XQ 31 is 
‘an A.P. of (m + 2) terms. 


Now, 31=T ,=a+(m+1)d=1+(m+1)d 
| 30 NET LIN 
s. d= ey Given ; xs. 1" 9 
Tj a* 7d 5 | 
' T4,  acr(m-Dd 9 | 


quee TOTO Ta hetero NT TTD SPEM 
Pa Di LI 
jn e - Mf t “ay mia 


14. 


15. 


16. 


17. 


19... 


20. 


21. 
23. 


24. 


25, 


26. 


27. 





-— f- , 
E rZ t 
m^ e Tar, ER. n x uro Ry OS 
quae s.d RN et, POLAT di < 


(c) 


(c) 


(b) 


(a) 


(b) 
(b) 


(b) 
(c) 


(b) 


(c) 


p" 9a + 63d = 5a + (5m — 5)d 


30 
=> 4.1 =(5m-— 68) m*l 
— 2m+2=75m— 1020 = 73m= 1022 


1022 
2 o— = 4 
"B 
— 2N 22(257«(n-1p 
Given; 222 (2n- 13) A 7 (n—1)2} 


or 2(6n+1)=112+2n or 105—110 " n71l 


As given G — xy 











l | l B 1 1] 
——L im mm. 
x-y| x*»] x» G 


I , 
G, =ar = 160 x 3 =20 


Let roots be o, B,y anda=a—d,b=a, g=a+d.Then 


a+B+y=3a=-(-12)5a=4 
a B y=a (a* -d*) =~ (— 28) > d=43 
22. (b) 

"€ x be the common difference of the A.P. a, b, c, d, 
e 

'€-a-t(5-—1)x [a 7a * (n- I)q] 
=> e-at4x (I) 
and c=a+2x w2) 

". Using equation (1) and (2), we get 

e-c=at+4x-a-2x 
=> e-c=2x -2(d-c). 
Common terms will be 21, 41, 61, ........ 
21 *(n-1)20$417 > n€20.8— n-20 
Two digit numbers which are divisible by 3 are 12,15, 
18,..., 99; 
So, 99= 12+ (n- 1) x 3. 


' Putting n = 1, 10, we get a =2, /= 47. 


‘10 
‘Sie 5 (2+47) =5 x 49 =245, 
Let there be an increasing G.P., with first term 8, m® 
term 12 and n term 27. then 


12 2 8r"-! ..(i) and 275 8r"^' 
Dividing, we get 


(i) 
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— 
- LLL ll te te ee — m m m "me ^ A —À m - "- 0^9 Se M. PDE ua IP PR wr and ON n 
a y p Y 6 A - = = * B - e £** m P eL Pe re = arve" 
Themarics | - nce and Seri 
" " 
MatHem s | l Sequence and Series 
k at i DP Pn "COE he Sven. ^u ecce mam, ON us di» de^ ed FR we We ew SEAS CK -* . = " 


Also from (i) =r"! => 


2 
Substituting in (iii) we get p" ) = prom 


=> 





m n+? 
r k (say) 
^. Corresponding to k = 2, 3, 4,........ we get sets of 
distinct positive integral values of m, n, So there exists 
‘innumerable G.P's which have 27,8 and 12 as three of 
their terms. 
Let a be the first term and r be common ratio. 


i.e. given conditions 


28. (b) 


Fourth term of GP. :p 7 T, - ar! (1) 

Seventh term of GP. : q = T, = ar* (ii) 

Tenth term of GP. : r= T = ar? .. (lii) 

Equ. (i) x Equ. (iii): 1. (b) 


pr=a xa? = pr=a?r'? = prz (ar*y > pr2q? 
1. (a,b) Since there is a common difference option (a), 2. 
d=0.4-0.2=0.6-0.4=0.2 
Similarly for option (b), d= 58 -29 = 87- 58=29 
2. (b,c) Putn-*linplaceofnin 7n 2» 6n*5 


(a) 


Hence, the above series is in GP. 3. 


1 uai d i d 
ts = 243 3 r2 314 ^ 3? 
4. (ab) 
S5. (ab)S,-513 


(d) 





22654) *(n- 1-3] 513 


n(108 -3n +3)= 1026 
m -37n +342 =0 
n?-— 19n — 18n +342 =0 
n(n—19)-18(n-19)=0 
(n—18)(n-19)=0 
n=180rn=19 
(a,d) Both (a) and (d) are in A.P. 
(b,d)r, *2(1)- 141 
t, = 2(2)- 1 =3,4, =2(3)-1 =5 
and so on. 
Athy tht e 


Be 


£t, 13454 7 (2(n)- 1] 


n n 
= 312*0-1)2]* 3 0 *2n-2)- n' 
(n-1P*(2n- 1)? -2n*1 *2n- 1 5 8? 
b+c-a cta-b a*b-c 
8. (cd) m, are in A.P. 
a b c J 
Adding 2 to each term 


Waitin 
| TT 42, tra-b a*b-c to sein ap. a 
p * b c 





(a) 
MULTIPLE MATCHING QUESTIONS H « 


(A) > (q), (s); (B) 2 (p; (C) (q); (D) (0 


ath+c a+b+c a+b+c 


, 


a b! 
Dividing cach term by (a +b +c), 





arc in A.P. 


at+b+c a+b+c a+b+c 


ai a g a aren AP. 
a(a*b*c) b(a+b+c) c(a+b+c) 


bc, ac, ab are in A.P. 


PASSAGE BASED QUESTIONS = Í % 


Passage I 
2 AB. 8 sss 
Last term, 44, 7 2. t (30— 1)222- 2(29) - 60 
36,9, I2. os 


30 
$,,7 7, (2+ 60)- 930 


For 3,69. 12 ous 


20 
$7 F 3+ 60) - 630 


Let mth term of the first series is common with the nth 
term of the second series. 


Im Sn 
2*(m-1)223*(n-1)3 
2+2m-2=3+3n-3 


2m =3 
— m<30| 1<n<20 
377 7k(e) 1<3k<30| 1<2k<20 
m=3k,n=2k = SkS10 = SkS10 


Hence, k= 1, 2,3, ... 

10. For each value of 

k, we get one identical term. 
Thus, no of identical terms = 10 


ASSERTION & REASON? -> : 


LetT,,, 7 ar^ and T, br 

Since I5 - ar br! = (a * by, 

ACTA, is general term ofa GP. 

Since 11 II .... l (upto91 terms) 

. (10! =1) 
10-1 


= the given number is not prime. But reason is true. 
4. (a) S. (d) 


= divisible by 9. 
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aia ee idu! MC 


NIU. ` Sequence and Series TA MU MEET | Mathematics | 
(A) $, 513 Since, a, b, condn d a+b+c=b+2b=3b 
n a+b+c J 
21264) *(» -1)(-3)] -513 dl b= 


n(108—3n+3)= 1026 

n?—37n* 34220 

n^— 19n- 18n * 342-0 

n(n—19)—18(n—19)-0 

(n—18)(n—19)-0 

n= 18 orn=19 
(B) ¢,=420 

21 *(n—-1)21 ^ 420 

1+n—1=20 

n=20 

(C) t.=3+(26-1)(0.6) =3 + 25(0.6)=3+15=18 
(D) t S 2)'-l = 2" z25- 
) 7 5 ( ) 9 = =32 


HOTS SUBJEGTIVE QÜESTIONS —  ' 





1. Integers divisible by 3 from 1 to 100 are 3, 6, 9, ......99, i.e. 
total 33 in number 
Integers divisible by 5 are, 5, 10, 15, ..... 100 (20 in number). 
Integers divisible by 7 are 7, 14, .....98 (14 in number) 
Integers, divisible by both 3 and 5 are 15, 30, .....90, (6 in 
number). 
Integers divisible by both 3 and 7 are 21, 42, 63, & 84. (4 in 
number) 
and Integers divisible by both 5 and 7 are 35, 70 (2 in number). 
So, sum of numbers divisible by 3, 5 or 7 is 


33 20 14 
= — 9) + 5+100)+—(7+98 
= (3+99)+> (54100) + (7498) 


-É (15+90)-5 (21+84)-5 (35+ 70) = 2838 


2. Let =a? (b+c)+b’(c+a)+c?° (a+b) | 


2 1. 
=> x=a?b+a?c+b?c+b a+c a+c b; 


= x= a?b 4 b?c +b?a+ c^a* c?b+ 2abc —2abc 
[Adding 2abc and subtracting] 


=abc+a*b+ac? +a’ct+b*c 
+ ab? + bc? + abe—2abe 
= lene dí iei - 
= (c+a) ) (ab ac b *bc)- 2abc 
ndi ipid-m 
=(a+b)(b+c)(c+a)—2abe 
= x=(atb)(b+c)2b-2abe = [- 
= 2ab{(a+b)(b+c)-ac} 


a+c=2b] 


= 2b(ab+ac+b* +be-ac) 


= 2b(ab+b? bc) = 2b* (a+b +c) 


m 


V d x= (a+b+e) 





Ev. 
b 
=> 2? (arbre) =2(5+3=]) (a+b+c) 


3 


Let the digit in the unit's place be a—d 
Digit in the ten’s place = a and the digit in the hundred’s 
place bea + d 
Sum of digits = (a —d) +a + (a + d) -3a 
Also sum = 15 (Given) 
3a=15 = a=15/3=5 


- Original number = (a — d) * 10a + 100 (a + d) 


=11lla+99d=111 x5+99d=555 —99d 
Number formed by reversing the digits 
=(at+d)+10a+ 100 (a-d) 
- |1la+99d=111 x 5—99d=555 — 99d 
~. (555 + 99d) — (555 — 99d) = 594 
= 198d=594 = d- 594—198 =3 
Thus the digit in the unit’s place is 5 — 3 = 2, in the ten’s 


place is 5 and in the hundred's place is 5 +3 = 8 


Hence the number is 852 
. The required ratio is 1 : 2 


pq| 2 I pq|pa*l| | | 
S - 224-1] _ sn |=4 +1) 
pq 2 r p4] 2| P4 PH 
Let S,, be the sum of n terms of I" A.P. 


and Sp, be the sum of n terms of II"? A.P. 


Given that the sum of n terms of two arithmetic series is in 
the ratio 2n+3:6n+5 





Sm _ 2n+3 
$, OntS 00000000 oem (i) 
From Eq. (i) , we get 
2a, +(n—1)d, _ 2n+3 
2a *(n-l)d) 6n+5 


Fora-13,n-2a-1-72x13- 1-725 
53 a, * 12d, 233. 


2a +(25—-1)d, _ e 
a5 +12d, 155 


© 2a54(25-1)d, 155 


. Note: 13" termof A.P. = T,7a-*(12- l)d 


Therefore, the ratio of their 135 terms is 53: 155 
76 or 20; 


Hint: (a +2d)+(a+6d)=6 — a3 - 4d, 
also (a * 2d) (a - 64) - 8 = a? - 8ad * 124^ - 8 


| 16 I] 16 l 
S 7 [parus] or S sxaeis(-2) 


35, 
Hint: Sipe l = S19 -5. >85, "ha -8$ 


m 49 


r^ =| 16(2"-1) 16 
=a - Rg 
" La 7| 2-1 k | 
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In class IX, you have studied the congruency of two triangles. Two triangles are said to be congruent if their shape and size are 
same. In two congruent triangles, each angle and side of one triangle is equal to their corresponding angle and side of other 
triangle respectively. In this chapter, you will study the similarity of two triangles and some important theorems related to 
similarity of two triangles. 


Two triangles having the same shape (but not necessarily the same size) are called Similar Triangles. 


In two similar triangles, each angle of one triangle is equal to the corresponding anyle of other triangle but corresponding sides 
of two triangles are proportional. The sign ‘~’ is used to represent the similarity of two triangles. AABC ~ ADEF means A48C 


similar to ADEF. 
A | D 
B C Fem F 


Hence by definition of similarity of two triangles, 


E = ZE == /Fand — = — =— 
Á= ZD, ZB» ZE, ZC = ZF an DE EF ^ FD 


Similarity of two triangles is used ín proof of some theorems and solving many problems. 
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- m v A ^ T e Md T€ MON I E Tut ye 1 » 2 
or i. ae Polammimn ^ Poen. TOES Ae ENA M LTC Y gu Bu E T x / a 
pur y " M 8 es pa A 5» 2 1 Te aie BO i6 NE MANET ET "x C S 
- $4. "1 > AS Aon ; > i Ss 03^ k M inte f v; T A ut an PM HAR fon Haw M. EPA Wiel? S toL me NE^ v. ^ 
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Any two (or more) figures are said to be similar, if their shapes are same (but necessarily the same size) are called similar. 
Any two congruent figures are always similar but two similar figures are not necessarily congruent. For example 


| e e 
Two circles with same radii are congruent because their shape and size are same. Since their shapes are same, hence they are 
similar also. In the the figure, given two circles are congruent and similar also. 
(ii) 





5cm c E 5cm F 
Two equilateral triangles with equal side length are congruent because their shape and size are same. Since their shapes are 
same, hence they are similar also. In the figure, given two triangle A4BC and ADEF are congruent and similar also. 


`~ 


"COG GG 


Similar but not congruent circles Similar and congruent circles 


Two circles are always similar because their shapes.are same. But they may or may not be congruent because their size depends 


. . . . ' A AR 
on their radius and their radius may or may not be equal. If their radii are equal then they are congruent also, other wise they are 
not congruent. 


(iv) 





Jem 
Similar but not congruent triangles 


Similar and congruent triangles 


Two equilateral triangles are always similar because their shapes are always same but may or may not be congruent because 
their sizes depend on length of their sides. But length of their sides may or may not be equal. If length of their sides are equal 
then they are congruent also, otherwise they are not congruent. 

Some figures are always neither congruent nor similar. For examples : As acute an 


, e gled triangle and a right angle triangle are 
always neither congruent not similar. 
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In figure, acute angled A4BC and right angled ADEF are neither similar nor congruent. 


BASIC PROPORTIONALITY THEOREM : 


Statement : In a triangle, a line drawn penale to one side, to intersect the other sides in 1 distinct points, divides the two ‘sides i in the 
same ratio. 


Given : In A ABC, £ is drawn penifiel to BC which pus AB and AC at D and E rermiécnivals 





AD AE 
DB EC 
Construction : Join BE and CD and draw EF L AB and DG lines AC 
Proof: A DBE and A CDE are on the same base DE and between the same parallel lines DE and BC. 
Area (A BDE) = Area (A CDE) esas (1) 
Now A ADE and A BDE have the bases AD and DB are on the same fnt line AB and their opposite vertices is also same i.e. 
point E, hence the height of both triangles are EF. 


To prove: 


Area (AADE) _ aX ADKEF AD 


Area (ABDE) 1 BDxXEF BHO à (2) 
2 


l 
—X AE x DG ' 
Area (AADE AE 
Similarly Area(A4DE) 52 AE Q) 


Area (ACDE) Ls ECR DG | EO. m Vibes AN 7 
2 
AD _ AE | N 
Hence from (1), (2) and (3), we get —— DB EG i 
Corollary : In A ABC, DE is parallel to BC and intersects AB and AC at D and E respectively, then 
( ) AB = AC AB = C 
DB Ec OD E 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


izisd rive so 
EE Pe EA 1 "T 
^lamsiae 

| PET 

* | ?- 1 

|" x. 


REC Wood 
LAO IS "i 4 
== Pr oh Pee T S 


r RAS 
Kes: $ i 
- ve zi 





AD AE 

B rtionali — = — 

(i) y proportionality Theorm DB EC 
AD AE AD+DB_ AE+EC , AB. AC 


On adding 1 to both sides ——-1-2 —-41 inl aisi — 
n adding | to both sides DB EC T s i x DB EC 


AD AE b ai 
(ii) DB EC (By basic proportionality Theorem) 
Taking inverse and then adding 1 to both sides 


DB ,,EC | AD*DB AE*AC — AB AC 
AD AE AD. AE ^ AD AE 


CONVERSE OF BASIC PROPORTIONALITY THEOREM : 


Statement : If a line divides any two sides of a triangle in the same ratio, the line must be parallel to the third line. 


| AD AE 
Given : A triangle ABC and line / intersecting AB at D and AC at E such that DB = EC 


A 





To prove : DE | BC i m 
Proof : Let us suppose that DE is not parallel to BC. Then, through D there must be some other line DF (let) parallel to BC. 
Since DF || BC, by basic proportionality theorem, we get 


AD AE 
Bit —— s= 


hull —  À | ma 2 
DB Ec (vem @) 


AE 
EC 
On adding | to both sides 
AF AE AF+FC AE+EC AC AC 
—— -— + 5 EE OO CBD SE 
FC EC FC EC FC EC 
But this is impossible unless the points F and E coincide. i.e., DF and DE are coincident lines. 
Hence, DE||BC 


AF 
From (1) and (2) , FC 


Hence, FC- EC 


SIMILARITY OF TWO TRIANGLES : 


Two triangles are said to be similar if their shape and size are same. But the shape and size of two triangles are same only if cach 
angle of one triangle is equal to the corresponding angle of other triangle and ratio of corresponding sides of two triangles are 


also equal. 
Note: Two polygons of the same number of sides are similar, if (i) their corresponding angles are equal and (ii) their corresponding 


sides are in the same ratio (i.e., proportion). 
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THEOREM : ANGLE-ANGLE-ANGLÉ SIMILARITY 
E NEM IN E OET Ce um COE 


Statement: Intwo triangles, if the corresponding angles are equal then their comesponsing sides are in the same ratio (or proportion) 
and hence two triangles are similar. 


OR, Two equiangular triangles are similar. 
Given : AABC and A DEF are equiangular. | 
Hence Z4-ZD,ZB-ZFandZ C= ZF 
To prove: AABC ~A DEF | 
Proof : Here, A ABC and A DEF are equiangular, -— 
ie ZA-ZD,ZB-ZEandZC-ZF ... (1) Ee 
Three cases arises for sides 4B of A ABC and DE of A DEF : B | aW ' 
() AB-DE (jii)AB>DE (ii)A4B-DE | | adn | à V 
Case (1) : When AB = DE | \ 
Proof : In A ABC and A DEF | 
ZA=ZD (Given) 
AB - DE (Given) 
ZB=ZE (Given) 
Then by ASA rule of congruence, A ABC = A DEF 
Therefore BC- EF, AC- DF, AB-DE ` 





DE EF DF AARC =ADEP 


Case (2) : When AB > DE 
Construction : As in figure, taking the point P. And O-.. 
on side AB and AC such that AP = DE and AQ= DF. 
Proof: In A APQ and A DEF | 
| AP-DE ' (By Construction) 
AQ- DF (By Construction) 
ZA=ZD (Given) va 
Therefore by Side-Angle-Side Rule for congruency if 
AAPQ = A DEF | | | » 
So, ZAPQ-ZE ". yomi ^ dues (1) | i 
m ZB=ZE(Given)  /  ] m (2) | à 





Z APQ = ZB, which is corresponding angle / VA 4 
Cision PỌ || BC / 3 | Ae 
AQ 


AP 
= — (By Basic Proportio Ality Theorem) 
Hence —— AB AC (By 


Also, [^7 3w 7 


ai cg tenets 





From (3) and (4), 


AB DE AB _ AC " 
=> AC DF DE DF sescessee 


Similarly, ——72—— ' (6) 


| AB 
From (5) and (6), we nu — DE = DF = EF 


Hence AABC- ‘A DEF 
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Case se 3): MAN AB « DE. Proof is the same as for case se (2). 
Taking points P and Q on the side DE and DF respectively one can prove A ABC - ~ À DEF 

Corollary : (AA similarity) : 

If two angles of a triangle are respectively equal to two angles of another triangle, then by the angle sum property of a triangle their 
third angles will also be equal. Therefore, AAA similarity criterion can also be stated as follows: 


If two angles of one triangle are respectively equal to two angles of another triangle, then the two triangles are 
similar. . 


THEOREM : SIDE-SIDE-SIDE SIMILARITY 


Statement : If the corresponding sides of two triangles are proportional (i.e., in the same ratio), their corresponding angles are equal 
and hence the two triangles such that are similar. 
Given: A ABC and A DEF 





AB B BC 4C | 
DE EF DF 
To prove: AABC~ A DEF 
Construction : Taking points P on DE and Q on DF such that DP = AB and DQ = AC then join PQ. 
D 
AB AC _ BC 
Proof : In A ABC and A DEF, ' DE DF EF |M (1) UA 
AB DE p Q 
=> AC DF .~— 00009 (2) 
AB ^. AC B D E'T F 
and DP - DO (By Construction) | 
AB. DP. 
= Ac DO ——————— (3) 


DE DP DP DQ 
From (2) and (3), DF DF DQ“ DE DF 


Therefore, by basic proportionality theorem, PQ || EF 
So ZDPQ-^ZDEF and Z DQP = Z DFE (corresponding angles) 
. Hence by AA similarity, A DPQ ~ A DEF ——— d (4) 
Hence the corresponding sides of similar triangles A DPQ and A DEF are proportional. 
DP PQ , AB PQ 


Le., DE “=F DE EF ttt i (5) 


PQ_ BC = 

From (1) and (5), ER EF PQ-BC aaa (6) 
Now,in AABC and A DPQ 

AB = DP (By Construction) 

AC = DỌ (By Construction) 

BC - PQ [From (6)] 
So by SSS congruence rule 

A ABC = ADPQ 
From (4) and (7) 

AABC~ADPQ~ADEF =AABC~ADEF 


THEOREM : SIDE-ANGLE-SIDE SIMILARITY 


Statement : If one angle of one triangle is equal to an angle of other triangle and if the side 
the two triangles are similar. 





s including the angles are proportional, then 
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ZA=ZD 


and — a P8 


To prove: A ABC ~ A DEF 


Construction : Taking points P on DE and Q on sides DE and DF respectively such that AB = DP and AC =DQ, join PQ. 
Proof: In A ABC and A DPQ | 


AB = DP (By Construction) 





A 
AC 7 DQ (By Construction) : 
ZA=ZD (Given) 
By SAS rule of congruence 
A ABC = A DPQ aA dB e^ 
AB _ AC ! A. 
Dp- pg Given bu Muf liii Q) 
AB | AC 
and DE DF (By Construction) | uessa (3) : 
From (2) and (3), — = DF 
By converse of basic Proportionality theorem 
PỌ || EF j 
So ZDPQ-ZE and ZDQP- ZF (corresponding angles) 
Consequently, by AA similarity, A DPQ ~A DEF: . ^ — (4) ria \ 


From (1) and (4), we get, A ABC ~ A DPQ ~ A DEF 
=> AABC-ADEF 


THEOREM : RELATION BETWEEN AREAS OF TWO SIMILAR TRIANGLES 
——— —— ——— —— —————— 


Statement : The ratio of the areas of two similar triangles is equal to the ratio of the square of their corresponding sides. 
Given: A ABC ~ A DEF 


A i 
T area A ABC _ AB? _ BC’ _ CA’ D 
apoye: MA DEF DE! EF! ED | 


Construction : Draw AM L BC and DN L EF 











Proof: InAAMB and A DNE, 


ZB=ZE [^ A4BC ~ ADEF | B M | C vE-o ^N F 
ZM=ZN=90° [By construction] 
=> A AMB ~ A DNE [By AA similarity] 
AM _ AB 
DN . DE 
= Ratio of corresponding sides of two similar triangles 
AB BC CA 
But DE EF = =D ['* AABC ~ ADEF ] 
AM _ BC 
DN EF 


-'MAEF.DN \EF 


area A ABC 1/2.BC.AM CE) 
area A DEF 1/2.EF.DN 


[Area ofa A= = base x ht. ] 
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= Ratio of corresponding sides of two doiiar Elipsis 


area A ABC BC’ AB’ CA? 


.  areaADEF EF? DE? FD? 





BC_AB_CA 
EF DE Fp |>Fromeq.(i)) 


2 2 2 
Thus, in the above similar triangles ABC and DEF : «une s = a = Cc. T. 


area A DEF DE? EF? DF’ 


AN IMPORTANT RESULT ARISES BY SIMILARITY OF TRIANGLES : 
Sanaan a s N A 


If a perpendicular is drawn from the vertex of the right angle of a right triangle to the hypotenuse A 
then triangles on both sides of the perpendicular are similar to the whole triangle and to each V 
other. 
Thus in the above figure, A ABC ~ A DBA ~ ^ DAC 
Let us now apply this theorem in proving the Pythagoras Theorem: 
B D C 


PYTHAGORAS THEOREM : 


Statement : In a right triangle, the square of the hypotenuse is equal to the sum of the squares of the other two sides. 
Given: A triangle ABC right angled in at B. 
Prove that : AC? = AB? + BC? B 





(Hypotenuse)? = (Base)? + (Perpendicular)? v 
Construction : From B, draw BD | AC. 
Proof: Since BD | AC. 
: AADB ~ AABC (By the above) yi Wate OY a D C 
AD | AB | 
AB AC 
= AB? — ACx AD i) 
Also, ABDC ~ AABC (By the above) 
BC _ DC i 
AC. BC — BC nae DC | (ii) 
Adding (i) and (ii) we get, 


AB! + BC) - ACx CD ACx AD- AC(CD +AD) = ACx AC(*; CD * AD- AC) 
AB? + BC? = AC? 


SOME IMPORTANT RESULTS DEDUCED FROM PYTHAGORAS THEOREM : 


(a) Inthe given A ABC, obtuse angled at B. If AD .L CB produced, then 
AC! = AB? + BC? +2BC.BD 
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(b Inthe given figure, if Z B of A ABC is an acute 

angle and AD L BC, then ^. 

AC = AB! + BC? -2BC.BDN 





B D C 
CONVERSE OF PYTHAGORAS THEOREM : 
niana aa 
Statement : In a triangle, if the square of one side is equal to the sum of the squares of the other two sides, then the angle opposite 


to the first side is a right angle. 
Given : A triangle ABC such that AC? = AB? + BC? 


A D 
B BE O O . 4 F 


To prove: 7^ B =90° 
Construction : Construct a triangle DEF such that DE = AB; EF = BC and Z E= 90° 
Proof: Since A DEF is a right-angled triangle with right angle at E. Therefore, by Pythagoras theorem, we have : 
DF? = DE? + EF? 
=> DF*=AB?+BC ! 
[-- DE = AB and EF = BC (By construction)] 
= DF*=AC [-- AB? - BC? - AC? (Given)] 
=  DFe4C j= jj — — — € (1) 
Thus, in A ABC and A DEF, we have 
AB=DE, BC- EF [By construction] 
and AC-DF  [Fromeq.(1)] 
AABC z ADEF 
[By SSS criteria of congruency] 
=> ZB-ZE-90? 


Hence A ABC is right angled at B. 


SOME IMPORTANT RESULTS AND THEOREMS : 





|.  Theinternal bisector of an angle of a triangle divides the opposite side internally in the ratio of the sides containing the angle. 
2. Ina triangle ABC, if D is a point on BC such that D divides BC in the ratio AB:AC, then AD is the bisector of Z A. 

3. The external bisector of an angle of a triangle divides the opposite sides externally in the ratio of the sides containing the angle. 
4.  Theline drawn from the mid-point of one side of a triangle parallel to another side bisects the third side. 

S. The line joining the mid-points of two sides of a triangle is parallel to the third side. 

: Any line parallel to the parallel sides of a trapezium divides the non-parallel sides proportionally. 


If three or more parallel lines are intersected by two transversals, then the intercepts made by them on the transversals are 
proportional. 
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ud : In aAABC, D and E are ‘points on the sides AB and AC eee mich that DE n BC. IfAD- =4x-3, ARTS 
p QBD- "3x-1and CE=5x -3, find the value of x. A AR j Bh a ee 


ut 


f: : 
d X 


Sol. In A ABC, we have DE || BC 


z = EC (By basic proportionality theorem) 


4x — 4x-3 _ 8x—7 
3x-1 - Ae 





= 20x?-15x-12x 49-2432 -21x- 8x47 


=> 20x? 27x +9 = 24,2" 9944 75 432 979 <9 
=> 2x!'-x-1-0- (2x4 1)(x-1)=0x=1 orx=-1/2 








So, the required value of x is 1. [ x 7 -12 is neglected as length cannot be negative] j 
2 In In figure, prove: that AABC and A DEF a are similar. Jt, EF: : DES. s: A, then find DF ; 
Sol. InA ABC, AB - 45 cm, BC- 72 cm, AC 63 cm and ne i 
< A= 180? - (20? + 30°) = 130? and in A DEF, Z E = 130? (Given) 
4B 45 5 d FS | | 
Wai 8 37 an DE 7 mM (1) 
Now for A ABC and A DEF, 
Z A7 Z E - 130? and BE LEE b I / 
=130°and 4o = ppg [byeq.(1)] i 
By SAS rule of congruency 
AABC-AEFD => ZB=ZF=30° adZD=ZC 
AB _ BC BCXEF 72x5 
—— = DF A ——— Sh — 
m ppp € AB 45 


Murs ORDER mri o icm 


e A child 12i meters tallis standing 11 meters away from: a tall | building. A spotlight or on i the. ou nd is lo it à 
dus from the ‘building and shines ¢ on the wall. How tallis the child's shadow on the building? - gro : : E : T ! 


I editus PONENS TOR 


Sol. Leth be the height of the shadow on the building. Then draw a ‘diagram assuming y the ground to be rr as in the diagram. 
There are two triangles: one formed by the spotlight and the child, 
and one formed by the spotlight and the height of the shadow, h. 
These two triangles share a common angle A at the spotlight. If we 
assume that the child and the wall of the building are perpendicular to 
the ground, then the angle formed by the child and the ground : 
(angle C) are both right angles. So the triangles have another pair of | ^ ‘ B | im >j 
equal angles.’ Therefore, the triangles are similar. 0m 
Now we must look at the lenghts of the corresponding sides. We know that the child must be 9 meters from the spotlight 
(i.e. 20 m- 11 m). This length in the smaller triangle corresponds to the distance from the spotlight to the building in the larger 
triangle (i.e. 20 m). The height of the child in the smaller triangle (1.2 m) corresponds to the height of the shadow in the larger 
triangle (5). Since the triangles are similar, these lengths are in proportion. 





"Wed 
ererore: 20 A^" 
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 9h- = -20 (1.2) 
h — 24/9 = 8/3 = 2.67 meters 
The height of the shadow is 8/3 meters (approx. 2.67 meters). MU 
ac: n fürs tees EC is parallel to » side AC of A ABC and it t divides the epee into mr parts of equal a areas. Find 
ak fa LINE A V zi | ed ^ - - É a Wut f: zÀ ie SX, P RY ROSAS ences ASEEN 


Sol. We — XY Me 


So, ZBXY=ZA and Z BYX-ZC 
Therefore, AABC-A XBY 


(Given) 
(Corresponding angles) 
(AA similarity criterion) 




















ar (ABC) ( AB 3 
9, ar (XBY) "A XB] | see (1) 
Also, ar (4BC) = 2 ar (XBY) (Given) 
ar (ABC) A 2 
9 ar (XBY) Los (2) 
Therefore, from (1) and (2), 
(45 -2., AB O42 XB 1 
XB pts voe € AB Yo 
XB l AB-XB 42-1, AX 42-1 2-42 
or ]-—-21-— or = ie, — = —=— = 
AB V2 AB V2 AB 2 2 
Sol. let ZB-—x à M NL ON 
Z BAM -90 —x [Z x * Z BAM -90*] 
=> ZMAC=x [Z BAM + Z MAC=90°] 
In A ABM and AAMC: 
ZB=2ZMAC=x 
ZM=ZM=90° . [Given] 
= AMBA~AMAC [4.4.4.] 
A ABM _ AB 
^ AAMC AC? 
In AAMBandAABC: i 
ZB=ZB (Common) 
Z AMB = Z BAC=90° [Given] 
= AMBA~AABC [AAA] 
A AMB | AM? 
=> AABC AC 
6. BLand CM are medians of A ABC right angled at A. Prove that 4(BL?+CM?)=5BC, ——— 7 T 
Sol. In ABAL, BL? = AL? + AB? (using Pythagoras theorem) ..... (1) 
and, in A CAM | 
' CM? = AM? + AC? (using Pythagoras theorem) | .....(2) 
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Adding (1) sid (2) a nd then walibiving by 4, we ge 
4 (BL? + CM?) = 4(AL? + AB? + AM? + AC?) 
= 4 {AL? + AM? +(AB2+AC2)} [.-. AABCisa right an 
= 4(AL? + AM? + BC?) ! (M 


= 4(ML? + BC) ; - [A LAMisa right triangle] 
=4ML2+4BC2 /  / ; | 
























a 
A 
(A line joining mid-points of two sidés is parallel to the third side and is equal to i 
= BC? +4 BC2- 5 BC? (half of it, ML = BC/2) 
UNUM CST PS vi aa. afi 2 VARI Soh Moet iY cft fuo 
T.- In n an equilateral traingle ABC, 0, the side BC is Cis trisected at D. ‘Prove that94D! - 7 AB?. XT | 
e ud. Pre ABE LÀ NA ak Ql Ca | LSU 
Sol. A ABC be an quilateral triangle and D bea point: n BC such that A 
BD = ;BC (Given) 
Draw AE 1 BC, Join AD | 
BE = EC (Altitude drown from any vertex of an equilateral triangle bisects the opposite side) 
B 
So, BE=EC= zm ! 
InA4BC, AB?=AE*+EBR > n (1) sig aw BOB OE C 
AD'SAE MED © . — n. (2) 
From (1) and (2) 
AB? = AD? — ED? + EB? ! 
BC? BC’ : BC- . BC BC BC 
di ne oer ey St SERM aile z 
BC’ BC’ 36AB’ + AB! -9 AB? : ty 
AP eiat = AD’ a = AD! fi 
36 4 or 36 AD j 
=e = AD’ or 7AB! =9AD? ^, 
/ T à 
i vr PI ye nv nm qwe me cio aant ot n 2s aat 
LP sim dug abs 1B at j AC respec ively of A ABC. Ar So PE 6a 40-5cm.and C= 10cm, show that 
ii h Wo L. ‘+ Aa 5 il VH UO és NM d e AN i VPN 
iud: ds aedi e vhi f A P. TJA : ADR. RO Nite HENS mR nd "nine UN i Vu i’ vA M ux. 3» A NT TRA ES Y. ‘ 


Sol. InA ABC, P and Q are the points on AB and AC. 
It is given that, AP=3 cm, PB = 6cm, AQ = 5 cm and QC - 10 cm. 


Hn. dO 23. Ns] 





Now pg QC 6 10 2 

Hence PQ || BC | D. 

In A APQ and A ABC 
ZP=ZB [Corresponding angles] / 
ZQ-2Z2C [Corresponding angles] 
ZA7ZA [Common angle] 

=> AAPQ~AABC [AAA Similarity] 
AP 242 PQ 

^ AB AC BC 
3 5 P 

=> 22 [* AB=3+6=9cm., AC=5+10= 15cm] 
| PQ 
mir C=3P 
3 BC i 9 
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aes ane i Lad Qu wk ame p 


"oH In AABC, AB - ACand BC= Gem, Dis apointon side AC such that AD=5 em and CD-4 cm. n Show that ABCD ~AACB 


and hence find BD. | | 
x inb Be Nee te. densa Rett hanes VAG be Ot ee Ls fc hates Ua u^. bak ota Wet Kates aegis das did ev iesus. oh Soe 
Sol. Caidir A ABC — A BCD. 
It is given that AB = AC, BC = 6 cm, AD = 5 cm and CD - 4 cm. A A 
BC 6 .6 2 
AC 544 9 3 AB 6 3 5cm 
BC CD 
AC - CB 
Also, Z BCD-Z AGR (common) y 4cm 
BD CD 2 | BD 2 
AB CB 3 Je "AG Ug Ae AB@AC) 


2 2 2 
BD=—AC=— +4)=— = 
3 3° ) “aid 6cm. 


Aor m3 IA 


10. Pand o are re the midpoints of the sides CA and CB respectively of a a AABCI m | which C is a iris angle.1 Prove that 
( 4AQ? =4AC? + BC and (ii) 4 (AQ? + BP?) = SAB". io LUE TM d 


Sol. Given Z C= 90°, Pist the midpoint of AC, Qis the midpoint of BC. 


p Coss f - 
v, VeL. I es re irl reper. DEDE wats 


Proof : AQ? = AC? + CQ? (Pythagoras's throerem) A 
2 E ) - 2,1 2 
= AC*+|—BC | =AC*+—BC 
2 4 
s @AQ=4ACC+BO © 0 cates (1) P 
Similarly, 4BP?=4 BC? +AC? he (2) 
Adding (1) and (2), 
4 AQ? +4 BP? = (44C? + BC) + (4 BC? + AC?) - 5 AC? 5 BC? 
= 5(AC? + BC?) c Q B 

= 4(AQ*+ BP?) = 5A B? (Phythagoras’s theorem) 


mut a SEI mn e qr emt tumens m Auntie Ys onm SCUTIS mme torre 


mu ABC. is s right-angled atA. DEFGIs: a Square as shown in the figure. Prove th that DE. = BD: x EC. VUES 


JiS Y 
Ee AOL 595 o CANI ass ENA V 


Sol. Given A ABCi is ; right-angled at. DEFG is a square 
To prove DE? - BD x EC. 
Proof : In A AGF and A DBG 
Z GAF = Z BDG - 90? 
Z AGF= Z DBG (corrsp. angles) 
AAGF~ADBG — ase (i) (AA similarlity) 
In A AGF and A EFC, 
£ GAF = Z CEF —- 90? 
Z AFG 7 Z FCE (corrsp. angles) B D E C 
BAAFO^AEFC ^" * V umen" onu in (li) (AA similarity) 
From (i) and (ii) 
ADBG - AEFC 


DB DG 
XE = TC" But EF = DG = DE (sides of a square) 


DB _ DE 
DE EC 
DE? = DB x EC 
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=e 


4 
. - Qt um ^n. 2 Ru T uc - — 
ERP th) pet ce TOR t mei n n Dee SORE SE emen ert y m eher enne TN Ie e mom c YS Ramp ? DENEA Eee, 
e E E A E S O RSE MAThEM AT caa 
x Sele T - x AERA eas AW Iu. Pd. e ay mosse. p* . Ics | | 
—— set BIS SS ; ji. 2 eu RS TAG uiL i 


` E — 74 x Da e 
ae”. - ke = ae I er = Ei lee a 

^ *3 kso GER € P utu flc pe see ke E: or owe. d m ens < = > 3 [ud ! 
E. tS ee ee TM CE: 4 ke 6 £-9—— 14 Cc ee ee Se FET, Sa eae dem T» » 
we m RA mei. esp lS Ae uiii -A Ios cé mult ug ERS WE) GODS . ee eT un 
T^t. 


Ss 
-Fog 


12: Le 


Let x denote AT. C 
Now apply formula cm = 2t and express a? and b? using the Pythagoras theorem. 


a «b ec -A4M3 = [m *(c-xy] (m^ e x!) c? -2V3 em 
= 4,2 2 2 Re lpmc-2x* AB -2my]20 
= 2c *t2m +2x -2e-2457 3 Wc 2x) *t(cN3-2m)' ]2 


F E B cx Tx A 
Equality holds if E and m — —— i.e., Ais equilateral. 


Pe LS LEV men 


1300 ABCDis a trapedam ia which ABCD. 
- z " © = AAOB-ACOD s VETE OE 


codes O Are (AcOD) C) Area(ACOD) 


x 


M 
£M 
eoo 
zzz 
zz f 


Sol. G) Let4C,BDmeetatthepointO. — 85 TE 


In A AOB and ACOD. 
Z AOB = Z COD 
Z OAB = Z OCD 


AAOB ~ ^ COD ... (i) 
Area(A4OB) 40? 6° 36 


OP Ten (ACOD) CO? 82 64 


(b) Since AAOB ~ ACOD ~- 


In A4OD and ACOD, 


AO OB 


AAOD ~ ACOD 


Area(A4OD) 
Area( ACOD) 


AQ? 


co? 


36 


dim ae E 


14. Inthe given figure, S and T trisect the side QR of a right tri 


J. dk 


Let QS-ST 
Let PQ - y units 

In right APOS, PS? = PQ? + QS? 

y ex 

PQ? + QT? 

y! + (2x)? =y + 4x? 
PQ? + OR? 

y? + (3x)? =y? + 9x2 


= TR=x units 


In right APOR, PT? 


In right APOR, PR? 


I 


-*fTE-- e 





The diagonal ACand BDintersectatO.Provethat — 
| COD--—.  . a  G):Jf04-6em,0OC-8cm. E a 


[Vertically opposite Zs] 
{Alternate Zs] 
[By A.A. rule of similarity] 





n3 A and ZAOD = ZBOC (vertically opposite angles) 


angle POR. Prove that PT? -3pR,Sps) ^ 


P 


(By Pythagoras Theorem) 
t1) 


(By Pythagoras Theorem) 
(2) 


(By Pythagoras Theorem) 
(3) 
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i "e 
ise -— 5 
A nea: : ^ il LESS r— adco Seite "c m 





RHS. = 3PR2+ sps? 
= 3(y? +9x2) + 5(2 4 2) [From (1) and (3)] 
= 3y«27045y)4532-8y)3232 7 
= 807+4x7)=8PP=LHS.  [From(2)] 


Thus 8PT* = 3PR?+5PS? 
CAN US mco euo Mer Put D IUBE T UU ac AMICOS ee 0r D Em | 
15. | Irteghenfire P4, OB anā RCare each perpendicular t AC Poeta n dee AERES M E dpi 
Sol. |. In APAC and AQBC m — diii — eas ———— 
ZPAC =ZQBC [Each =90°] R 
ZPCA = ZQCB [Common] P 1 
APAC ~ AQBC 
CE DE PLA z 
»  BC'* x^ AC «D x 
d Se EB 
Similarly y" AB |* 7^ 4C | (2) Á B C 
Adding (1) and (2), we get 
BC+4B  y,y (1,1 ; 
AC xe Y--Z 
AC b: Ed t: UM 
— = y|—-+- = y| —+— — = —+— ee 
AC of? JE X rE X. 
Exi XA tele: SSE TEED IELTS RU perc BG TA ne vo zem 






16. MA bethearsa o e 


unn 24b. 
hypotenuse i : 


TOL UR pee 


and b. one MN. containing the right angle, pem thatit the length os of the e altitudeo on the 


ie ? x cw : ia SS 23% - 
TINS iex 7 fxs >, am 4 c AGO CX 
"Lr MOV tos b >< - ta 


>A g ~*~ Į , 
Soe GES > 4 xt 
$- oss oxy x uita . i i yee T 
sse T3 e a E —- 4 atl. es - ei. ME BET MEA 






ST i faz Ae 
E AREE pee "RLIUE LC piped ees Oe Soll ROT. JC S CR PASE SE PW IT PP 


ps Let t POR bea right ue xima at Q such that OR = b and A = Area of APOR 
Draw QN perpendicular to PR. P 
We have, A = area of APOR 
2A l 
= PQ= E ... (1) N 
Now, in A's PNQ and PQR, we have i 
ZPNQ = ZPQR i [Each equal to 90°] 
and ZỌPN = ZQPR [Common] 
NT | | pg NO - J 
So, by AA-criterion of similarity, we have APNQ ~ APOR = PR OR Q 


2 2 2 44^ ge 2 
By Pythagoras theorem in APQR,we have PQ^ + OR* = PR* => Tm +b° =PR 


44? +b* id 4 p^ 


=> PR = 


RO 
> 24 » NO» 24 
rom (1) and (2) we have 775; bx PR g = PR 


2Ab adii V44? +5! 
Ma "qe — 
Q V44? +54 b 
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"-—— z I 24549 jt 


Tm VR ADPAOP PARI aA a ws mtt 
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Thad u t NL, he X 


as 
s an a ey ^ 94 
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DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 


1.  Allcirclesare .................. 


4, Alisquamsaum.........- 

Be — Ulisse triangles are similar. 

4. Two polygons of the same number of sides are similar, if 
their corresponding angles are ......... and their correspond- 


ing sides are in the same ........... 
Ifa line is drawn parallel to one side of a triangle to intersect 
the other two sides in distinct points, then the other two 
sides are divided in the ............. ratio. 
If a line divides any two sides of a triangle in the same ratio, 
then the line is parallel to the .............. side. 
7.  Allcongruent figures are similar but the similar figures need 
—Q be congruent. 
8. Two polygons ofthe same number of sides are similar, if all 
the corresponding angles are ............. 
9.  Thediagonals ofa quadrilateral 4BCD intersect each other 


p 


e 


at the point O such that E = I l an i EA 
10. Aline drawn through the mid-point of one side ofa triangle 
parallel to another side bisects the ............. side. 
11. Line joining the mid-points of any two sides of a triangle is 


RES to the third side. 






——— Mah Hy IY zm 
I AER toa e z tee a CA Ale. SEES et ring t 
= wwe mov z ao 2 7a diss e 4 P^ ar CU Ma (s 
: SOUE A A OE 
i E - A t ^ uc xe dies ocv à 
(Seed eta Ea Sek ease 5 Ed eia toe alee "ur 


—— HU H———— ——M— ÜY————————— 
DIRECTIONS : Read the following statements and write your 
answer as true or false. 


XDtIqN7 GIC BA PP. 
Cm y D 
2. 


1. Two figures having the same shape but not necessarily the 
same size are called similar figures. 


2. All the congruent figures are similar but the converse is not , 


true. 
3. If in two triangles, corresponding angles are equal, then 
their corresponding sides are in the same ratio and hence 
the two triangles are similar. 
If in two triangles, two angles of one triangle are respectively 
equal to the two angles of the other triangle, then the two 
triangles are similar | 
If in two triangles, corresponding sides are in the same ratio, 
then their corresponding angles are equal and hence the 
triangles are similar. 
If one angle of a triangle is equal to one angle of another 
triangle and the sides including these angles are in the same 
ratio (proportional), then the triangles are similar. 


> 


Uu 


,. 


vemm 


Mar iy Mav, A M 
FD PA NOR AMA Pa VA PS ST 
denA s; PNET DEEANN WENN 
rV» 
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— 






TAN 
YA 
Wy CMAN, 


7.  Theratio of the areas of two similar triangles is equal to the 
square of the ratio of their corresponding sides, 

8. Ina right triangle, the square of the hypotenuse is equal to 
the sum of the squares of the other two sides, 

9,  Ifinatriangle, square of one side is equal to the sum of the 
squares of the other two sides, then the angle opposite the 
first side is a right angle. 

10. Diagonals AC and BD ofa trapezium ABCD withAB || DC 


> OA _ OB 
intersect each other at the point O, OC" OD’ 


11. E isa point on the side AD produced of a parallelogram 
ABCD and BE intersects CD at F. A ABE is similar to 
^ CFB. 


, JC APT IGN RD INET SIRT f £a TON dd. S 4L 
: iN LUE ERROR CAP: ote ks oan 
» ‘ ie 4 4 / » d Uy. vr ue - 
od : ir! adio da Capt obra tla WIL Map ae CAM Cr PLS TS 


DIRECTIONS : Each question contains statements given in two 
columns which have to be matched. Statements (A, B, C, D) 
in column I have to be matched with statements (p, q, r, s) in 
column II. 


1. IfinaAABC,DE || BC and intersects AB in D and AC inE, 
then match the column. 













ColumnI Column II 
E & 4€ 
(B) = (q) EE 
©) TE © P 
(b) 4 Ta 


2. In figure, the line segment XY is parallel to the side AC of 
A ABC and it divides the triangle into two parts of eual 
areas, then match the column. 


' A 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 


for Standard 10 









is Y nR PET" Ship. is cx 
PET rs Oat A cm VAM 
eo; å wT ; (* .— 


"UMarhEMAT aids 
| Marh Mati MTS we Mu ERES 





Column I Column Il 
(A) AB : XB (p 42:1 
(B) ar (A ABC): ar (A XBY) (q)2:1 
(C) AX: AB (r) (V2 -1)? : V2 
(D)ZX:Z4A (81:1 


SPAN TIP BAI Dette mmn 


: Y Rat SNO S en "l^. 

tpe Sou Show Answer Questions.: 
r) BASTA LA v. Ee: * " >t 

Pp ee cg Vna mo ye eee a uesu =s wire Bape 


DIRECTIONS : Give answer in one word or one sentence. 








1. InFig,if PQ || RS, prove that A POQ ~ A SOR 


R 


Q 

2. (A clever outdoorsman whose eye-level is 2 meters above 
the ground, wishes to find the height of a tree. He places a 
mirror horizontally on the ground 20 meters from the tree, 
and finds that if he stands at a point C which is 4 meters 
from the mirror B, he can see the reflection ofthe top ofthe 
tree. How high is the tree? 

3. A ladder is placed against a wall such that its foot is at a 
distance of 2.5 m from the wall and its top reaches a window 
6 m above the ground. Find the length of the ladder. 

4. From the adjoining figure, prove that 
BC? + YX? = BY? + C. 


B C 


S. Prove that in a right triangle, the square of the hypotenuse 
is equal to the sum of the squares of the other two sides. 
Prove that AB? = 24C?, if A ABC is an isosceles triangle 
right angled at C. 


6. Two line segments AB and CD intersect at the point 
E such that A ACE ~ A DBE. If AE = 4 cm., BE = 3 cm, 
CE =2cm and DE =x, find x. 


7.  Theareas of two similar triangles ABC and PQR are in the 
ratio of 9 : 16, If BC = 4.5 cm., find the length of QR. 







: - A 

i ^J 

uo po - . ‘ 9 
el doe we« Pk Lae Se - JM AP... 0s FS FOS Rel - Oe 


10. 


In the given fig., E is a point on side CB produced of an 
isosceles triangle ABC with AB = AC. If AD | BC and 
EF L AC. Prove that AABD ~ AECF. 


A 


E B D C 


The areas of two similar triangles are 121 cm? and 64 cm? 
respectively. If the median of the first triangle is 12.1 cm. 
find the corresponding median of the other. 


The areas of two similar triangles are 81 cm? and 49 cm?. If 
the altitude of the bigger is 4.5 cm. find the corresponding 
altitude of smaller triangle. 


Given AABC - ADEF. If AB=2DE and area of AABC is 56 
cm. find the area of ADEF. 


In a triangle ABC, AD | BC, If AD? = BD.DC, prove that 
AABC is rt. angle A. 


In the given figure AACB ~ AAPQ. If BC=8 cm, 
PQ=4cm, BA=6.5cm, AP = 2.8 cm, then find AC. 


A , 


B C 


mea mem iot» 


y E OL RNA omm as ncm gea qur cmm qe mom, 
f. " - x x Spas - > » v9 "WO x2 ^ A 6 S i5 
Answer Questians : 
|" d c ~~ 1 
4 eS ee m. Ta. a. © A ae aw b de Va ac m 


DIRECTIONS : Give answer in 2-3 sentences. 


l. 








Any point O, inside A ABC, is joined to its vertices. From a 
point D on AO, DE and DF are drawn so that DE || AB and 
EF || BC as shown in figure. Prove that DF || AC. 


ZEN 


Ifin an isosceles triangle ‘a’ is the length ofthe base and `b’ 
is the length of one of the equal side, then prove that its 


a 
arca is "tid -aè 
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; E E er M Dae uy Vs Ae m Tq cun ys A 7 ics 
1 ME Y. Si euge eS! Ny ^ "arm a A D rae NS 2 5 it 
or ~ ties AI. FIOR Ed UIN apes! ei DOT SOS Y ^ 
3 Ina A ABC, D and E are points on the sides AB and AC 8. In figure, £ is a point on side CB nudius of: a — 
\ respectively such that DE || BC. If AD 72.5 cm, DB =3.0 cm triangle ABC with AB = AC. 
and AE = 3.75 cm, find the length of AC. If AD L BC and EF L AC prove that A ABD ~ A ECF 


A 





C 
4. In figure, 4B — AD. AE and AF are angle bisectors of 
ZBAC and Z DAC. Prove that BD || EF. 


A | : 
Uu E B D C 
9. ‘A vertical stick 12m long casts a shadow 8 m long on the 
| i ground. At the same time a tower casts the shadow 40m 
D ! long on the ground. Find the height of the tower. 
" F 10. A ABC is an isosceles triangle with AC = BC. If AB? 
E — 24C?, prove that ABC is a right triangle. 
= 1L  Inthegiven figure, DE | BC. If DE=4 cm, BC=8 cm and 
i area of AADE = 25 sq. cm, find the area of A4 BC. 
| 7 A 
| C 
5.  Eand Fare points on the sides PQ and PR respectively of 
aA POR. If PE—4cm, QE =4.5 cm, PF=8 cmand RF -9 cm, D 
state whether EF || QR. 
P 
4 cm 8 cm B e 
F 12.  Inthe given figure, D is a point on the side BC of A ABC 
oin ; such that Z ADC = Z BAC. Prove that —7- e amm 
Q R CD CA 


6. In triangles ABD and ADC, prove that AD? = BD . DC. 
A 


A 
B D C 
T In the given figure, AODC ~ AOBA, ZBOC= 115? and 
ZCDO= 60°, find ZOAB. B D c 


13. Inthe given figure, ABCD is a trapezium in which AB || DC. 
The diagonals AC and BD intersect at O. Prove that 
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14.  Infigure, C ^& 
AB | DE and BD | EF. 
Prove that F .. € 
DC? = CF x AC. ^ i 
A 


B 


15. LetAd4BC ~ ADEF and their area be respectively 64 cm? 

and 121 cm*. If EF = 15.4 cm, find BC. 

16. In the given fig ABC 7 
and DBC are two a 
triangles on the same A 
base BC. If AD 
intersects BC at O. 


G 
Prove that 
ar(AABC) | AO D \ 
ar(ADBC) DO° ' 
UE» Long Answer Questions: 8. 
: - Tore? PaL R e eT ee TT RL $ 





DIRECTIONS : Give answer in four to five sentences. 
sna eel lp usntecccubannóSctto. Auflage E ES 
L. In a quadrilateral ABCD, diagonals intersect each other at 


O such that AAT TD. Prove that quadrilateral is a 
trapezium. 


© 


2. In figure, AD is the median of A 


A ABC and AE L BC. 
Prove that 
C 
l 
b? +e =2p? + 295 


3. Prove that ratio of areas of two similar triangles is equal to 





the ratio of the squares of their corresponding sides. 10. 


4. Any point O, inside A ABC, A 
is joined to its vertices. From 
a point D on AO, DE is 
drawn so that DE || 4B and 
EF || BC as shown in figure. 
Prove that 
DF || AC. 







Le EU a temm ma ct meu momen '- 


€ 2 ua P Rb e o apes wa. ee V 


Prove that the sum of the squares of the sides ofa rhombus 
is equal to sum of the squares of its diagonals. 
In figure, S and T trisect the side QR of a right triangle 
POR, prove that 827? = 3PR? + SPS?. 

P 






Q.S T E 


In adjoining figure, 
T QR 
ST = Qs and Z1 = 22. n 
Prove that 
APQS ~ ATQR 
R 
Q S 
A 
A | 
B C 


In adjoining figure if 
AABE = AACD, 
prove that 

AADE ~ AABC 


In below given Figure, DE || BCand AD: DB=5: 4. Find the 
‘ratio of areas of ADEF and ACFB. 





In the picture, D 
ABCD is a parallelogram. 
ADis parallel to ZX 


P 


Z 
equals 2/3. 


NEAN, 


XY 

— Z 
Then find BD ` 
Through the mid-point M of the side CD ofa parallelogram 
ABCD, the line BM is drawn intersecting AC at L and AD 
produced at E. Prove that EL = 2BL. 


and 
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(a) 10 sq. units (b) 5/3 sq. units 

(c) 5 sq. units (d) 5.5 sq. units 
DIRECTIONS : This section contains multiple choice questions, 8. The area of a right angled triangle is 40 sq. cm. and its 
Each question has 4 choices (a), (b), (c) and (d) out of which perimeter is 40 cm. The length of its hypotenuse is — 
ONLY ONE is correct. (a) 16cm. (b) 18cm. 

(c) 17cm. (d) Data sufficient 
1. Ifin an isosceles triangle, ‘a’ is the length of the base and 9 — ^n isoceles triangle has a 10 inch base and two 13 inch 

‘b’ the length of one of the equal sides, then its area is — - sides. What other value can the base have and still yield a 


triangle with the same area — 





() FV a? 9 Vee a (a) 18” — (b). 19" 
| 4 | | (c) 24" (d) 27" 
a+b anit 10. Ifeach side of triangle ABC is of length 4 and if AD is | cm 
() Na? -b @ vb =a and ED L AB. What is area of region BCDE — 


2. Ifan equilateral triangle of area X and a square of area Y ` 
have the same perimeter, then — 
(a) X>Y (b X<Y 
(o) X=Y (d) none of these 

3.  ABCisa triangle. If D is a point in the plane of the triangle 
such that the perpendicular distance from-D to the three a D 
sides of the triangle are all equal, then there exist(s)- . 
(a) just one such point as D 
(b) three such point as D n E M 
(c) four such points as D i 
(d) none of the above . @ 843 cm? (b) 43 cm? 

4.. . APSR is a triangle right angled at S. D is the mid-point of (c) 4.543 cm? (d 3.543 cm? 
SR. If the bisector of Z PSR and perpendicular bisector of 11. In the adjacent figure, P and Q are points on the sides AB 
SR meet at O, then triangle A OSD is — and AC respectively ofa triangle ABC. PQ is parallel to BC 


B 


(a) isosceles i (b) equilateral and divides the triangle ABC into 2 parts, equal in area 

(c) isosceles right angled (d) acute-angled The ratio of PA : AB = ' 
5. If any two sides of a triangle are produced beyond its base L 

and the exterior angles thus obtained are bisected, then A 


these bisectors will include an angle equal to — 
(a) half the sum of the base angles 
(b) sum of the base angles 


(c) half the difference of the base angles i S 
(d) difference of the base angles  . x = B C 
6. If x is the length of the median of an equilateral triangle, | | 
then its area is — (a) 1:1 (b) (2 -): 42 
(a) x? (b) SB (0 1:2 (à (V2-1):1 
| ar(ABC) 9 
12. IfAABC - reps ag (e " 
(c) € (d) Pe G AQRP, ar(POR) 4 , AB= 18 cm and 
BC-| i 
7.  |natriangle A ABC, points P, Q and R are the mid-points of (a) ban, then PR is equal to 
the sides AB, BC and CA respectively. If the area of the ' (b) 12cm 
triangle ABC is 20 sq. units, then area of the triangle POR (c) 20 
equal to g (d) 8cm 
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BC : (III) The areas oftwo similar: triangles are res sively re 
13. It is given that A4BC ~ APOR: with Op QR. . Then and 16cm?. The ratio of "rand seres sides is 
ar(APRQ) | e 3:4. 
aABCa) equacto (a) I () Il 
(c) III (d) None of these 
@) 9 (5) 3 J In a right angled triangle A4BC, length of two sides are 
(c) 3 (d) 9 8cm and 6cm, then which among the given statements is/ 
14. Intriangle A4BC, D, E, Fare points of trisection of BC, 4C pace i 
and AB respectively. Which of the following statement is 
not true ? 
^ B C 
(a) Length of greatest side is 10cm 
F (b) ZACB>90° 
(c) ZBAC<90° 
B D C ad Kronos = is ey ome here. 


(a) Area AEDC = 2/9 area AABC 





Š OANE m a LN D a de AR Ca aX nU 
(b) Area AFBD - 2/7 area AFDC Ps. 
(c) Area ADEF=2/9 area AABC ` | DIRECTIONS : Study the given paragraph(s) and answer the 
(d) Area(AEDC +ADBF+AAFE)=2areaADEF ` following questions. 
15. Th f a ri d i i . 
l E eet e i triangle. whose In Figure, AD is a median of a triangle ABC and AM L BC. 
(a) 1900052 > (9 1825m. 


17. A certain right angled triangle has its area numerically equal 


to its perimeter. The length of its each side is an even integer. 
What is the perimeter? | 

(a) 24 units (b) 36 units 

(c) 32 units (d) 30 units: 





ud J " oes | Bal g ) 
DIRECTIONS : This section contains multiple choice questions. . 





(c) 17256m? (d) 18325m? . ^ Wa sah ^ à 
16. The perimeters of two similar triangles ABC and PQR are  . 2 
respectively 38 cm and 24 cm. If PQ = 10 cm, then AB= > .. ! 
(a 10cm (b) 20cm T 
(c) 25cm (d) 15cm | Bü C 
x 
D 


Each question has 4 choices (a), (b), (c) and (d) out of which B M C 
ONE OR MORE may be correct. 
1. Which among the following is/are not correct? | 2 BC < 
(a) The ratios ofthe areas of two similar triangles is equal 1. AD“ +BC.DM + a = 
to the ratio of their corresponding sides. . 2 . 
(b) The areas of two similar triangles are in the ratio of the (a) 4 e (b) AB 
corresponding altitudes. (c) BC (d) none of these 
(c) Theratio of area oftwo similar triangles are in the ratio 3 BC 
of the corresponding medians. 2. AD“ -BC.DM {=£ 2 acy = 
(d) Ifthe areas of two similar triangles are egual, then the $ ; 
triangles are congruent. | (a) 4 a (b) AB 
2. Which among the following is/are correct? (c) BC (d) none of these 
(D Ifthe altitudes of two similar triangles are in the ratio 4. ld 
2: 1, then the ratio of their areas is 4: 1. 3. 24D +> ac = 
area(A4PQ) | (a) AC? + BC? (b AB? + BC? 
(D PQ|BCandAP:PB- 1:2. Then, — "e (A4BC) "^ 4 (c) AC2+AB? (d) none of these 
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186 oo Ne ecd p is ORES 3 3 " Fo Eo : T E d UE TIE: | Mar Themas] 
iis Mtem mg tectonic a (c) AABC ~ AAPQ and (s) 6:7 
= ASS o y & “Ke any 4 . area (AAPO) _ 36 
E " ( 
DIRECTIONS : Each of these questions contains an Assertion pee pns E 
followed by reason. Read them carefully and answer the question De 
on the basis of following options. You have to select the one that PQ 
best describes the two statements. A 
(a) Ifboth Assertion and Reason are correct and Reason is the 
correct explanation of Assertion, E 
(b) If both Assertion and Reason are correct, but Reason isnot (d) (t) 72:98 
the correct explanation of Assertion, 
(c) lIfAssertion is correct but Reason is incorrect. B C 
(d) If Assertion is incorrect but Reason is correct. If DE || BC and 
1. Assertion: Ifina AABC, a line DE || BC, intersects 4B in D AD — 6 
and AC in E, then £8. a p 
AD AE then, => =? 
EC 


Reason : Ifa line is drawn parallel to one side of a triangle 
intersecting the other two sides, then the other two sides "Bü : NÉS JA Gon NU LR TOU STA “and 
are divided in the same ratio. i> HOSS 





YA 
Sud Mil Wey Ue Kl De Ts M t ERE Moris 








2. Assertion : ABC is an isosceles, right triangle, right angled 
at C. Then AB2 = 3 4C? DIRECTIONS : Answer the following questions. 
Reason : In an isosceles triangle ABC if AC = BC and |. Prove that the ratio of corresponding sides of two similar 
AB? = 2AC?, then ZC = 90° triangles is the same as the ratio of their corresponding 
3. Assertion : ABC and DEF are two similar triangles such . angle bisectors. 
that BC = 4 cm, EF = 5 cm and area of AABC= 64 cm?, then 2. n the given figure, 
area of ADEF = 100 cm?. ABCisarighttriangle, A 
Reason : The areas oftwo similar triangles are in the ratio of . right angled at B. AD 
the squares of the corresponding altitudes. and CE are the two 
ecce EO Sacr ea rear m ims medians drawn from 
| ur» gp | ; j A and C respectively. cm 
nd indici diit dii If AC = 5 cm and 
DIRECTIONS : Following question has four statements (A, B, 
C and D) given in Column I and four statements (p, q, r and s) in ADz 345 cm, find TS 
Column II. Any given statement in Column I can have correct 2 = 
matching with one or more statement(s) given in Column II. the length of CE. B D C 
Match the entries in column I with entries in column I]. 3. Two poles afte ght ‘a’ metres and ‘b’ metres are p metres 
apart. Prove that the height of the point of intersection of 
1. Column-I Column-II the lines joining the top of each pole to the foot of the 
- | 
A | | opposite pole is given by nA metres. 
(a) (p) 36:49 4.  Inanequilateral triangle with side a, Prove that 
C B (i) altitude = N3 (ii)  area- Ne 
ABC is an isosceles 3 
right angled triangle. (q) 4B^-24C? 5.  ABCisaright triangle with Z4B8C =90°, BD | AC, 
AB? =? DM | BC and DN | AB, Prove that 
(b) AABC ~ ADEF, such that | () DM*-DNxMC (i) DN?-DMxAN 
AB = 1.2 cm and r . 6. If two sides and a median bisecting the third side of a 
DE=1.4cm () AB? = AC? + BC triangle are respectively proportional to the corresponding 
area (A4BC ) sides and the median of another triangle, then prove that 
area ( ADEF) di lt the two triangles are similar. 
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«pot Kem ret mmm Sce coc Hm VT—— = 
X | v ics FOF Pen hme ee he 1 — Q^ me A o^ & ome MU Hun mmm mem mmo E R E oon AS Ron mtm me cono nct amm qms t - 
C * - > " ìà " i “A MTS e 
THEMATIC | r Á 
E at = a rN u a V è 
va? % . *- Fev. . 4 bO y 
s — cedo. Qu VETE L.C d DNE NS 
Mes 


| Brief Explanations of D 


"Selected Questions - 





ES a" coe AOR dbz Using Pythagoras! theorem, we have 
. Exercise 1 - yo ape 
AB354C AC. us (1) 
ee 
l — similar 2. similar X equilateral AB^ = 24C 
4  equal,mtio $ same G third 6 | AACE- ABDE (Given) 
7. not & equal 9, trapezium 
10. third 1l. parallel 
lL True 2 Tre 3. True 
4 Tre 5S. True 6. True 
7.  Tmne & True 9, True 
l0, True Ll. True 


MATCH THE FOLLOWING: 
lL (^)—q(B)—Cp (Cs (D)—r 
2 (M—p (B)q (CO-—r (D)>s 





2x 2122 x=6cm. 





ERY SHORT ANSWER QUESTIONS : 








P 
l. | PQIRS (Given) A 
So, ZP=ZS (Alternate angles) 
and ZQ=ZR 
Also, Z POQ = Z SOR (Vertically opposite angles) 
Therefore, A POQ - ASOR (AAA similarity criterion) 
2. The height of the tree is 10 meters. 
3.  Thus,length of the ladder is 6.5 m. B D C Q S R 
4 In AABC: BC - AB *& AC [Z4290?] ...... (1) d" m B | 
In AAXY: XY? - A AY (ZA 90?]........ (2) iud c know that iftwo triangles are similar then their 
BC + XY? = AB? + AC? x AX AY? dns are proportional to the squares of the corresponding 
[Adding (1) and (2)] iii 
- (AB? + AY?) + (AC? + AX?) [By grouping] ar(AABC) _ BC? 9 — (45)? 
= BY? + CX? [In A ABY & A ACX] ar (à POR) = QR? > i` OR? 
e BC? + YX? = BY? + Cx 
S. Proof: :- AABC is an isosceles right angled triangle. 4.5x4 
AC= BC = 3OR= —> 
: QR » 6 cm. 
& | In AA4BC, we have, AB 4C 
A 
A C 
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ZB = ZC (angles opposite to equal sides) 
In AABD and AECF, /B = ZC 
ZADB = ZEFC (each 90° as 
AD | BC,EF | AC) 
^. AABD~AECF (By AA) Q. E.D. 
9. | Let ABC and DEF be two triangles such that 
AABC ~ ADEF. 
Let AL, DM be their medians respectively 
. area(AABC) _ AC". à 


——————— — 
. 


_ (12. (12.1)? 








area(ADEF) pF? a DM? 
D 
E 3 F 
2 
DM2 J 64 x (12.1) 
121 
=» DM =~ twi lcg en 


Hence required corresponding median = 8.8 cm. 


10. Let ABC and DEF be two given triangles such that A4BC 
~ ADEF. Draw AL L BC, DM L EF, AL=4.5 cm 





"T area(AABC) _ 
we know that, area(ADEF) - E 
A 
B C 
L : M i 
2 
81 (4.5) spy? 09 x49 
49 DM? 81 
— DM OS) IM. 5cm 
11. AlsoAB=2DE 
AABC ~ ADEF 
area(AABC) _ AB? 


Hence, "area(ADEF) - D DE 





" ; hema ics p 
aee ne us ep rti L4 ie A Ir a IE Uus e iir oS L A 
zt 
A ie 
^ D 
A i -w 
pe | | 
B cab F 
56 ADE? 
— = z 4 “= AB=2D. 
or area(ADEF) DE? " 
area (ADEF) PLU =14sq.cm. 


12. mau. and AC? = AD? + DC 
| —— LAB? ACL-2A4D? + BD? + DC =(BD+DCF 
[-- 4D-=BD DQ 
=BC 


B 
D 


^. ABCis rt triangle, => ZB4C=90° 
(By converse of Pythagoras theorem) Q.E.D. 
13. Since AACB ~ AAPO 


SHORT ANSWER QUESTIONS? 


I. In AOAB, DE||AB 


OD OE 
AD EB 
Again in A OBC, EF | BC 


[Basic proportionality theorem]. ...(D 


wo le 


[Basic proportionality theorem] 


OD _ OF 
From (1) and (2 
i dei we et, OD AD FC 
OD. OF 
AD FC 
[> In a triangle if a line divides the two sides in the sat 
proportion then it is parallel to the third side] 


As in A OAC, => DFIAC 
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2. 


m 


] M Mathematic 







SCR CHEMINS 7 









MS Ir 


Let ABC be an isosceles 
triangle, where base 
AB = a and equal sides 
AC= BC = b. Let CD be 
the perpendicular on AB, 


So, AD = DB = Z4B=4 


Altitude, CD: = height of the 
AABC is given by 


= 2 2 
h= JAC -AD ^ n 


=h= XT 2a? 
i 
l 
Area of the AABC = > base x altitude 


AC= 8.25 cm 

AB = AD and AE, AF are angle bisectors of. BAC and 
Z DAC respectively. 

Now in A ABC, AE is angle bisector of Z BAC 


AB DF 


AC FC " AC FC 


BE DF 
Comparing eq. (1) and (2), we get TC" FC 


-. EF|BD inABCD. 


PE 4 8 pF 8 PE PF 
EQ 45 9'nF 9° EQ RF 
° EF || OR 
Since A4BC - ADEF 
AB BC AC AB BC 0 
" DE EF DF 10 EF 6 
100. 50 
——" BÉ 3 
In A4BD, AADC, 
ZABD = ZADC  (Each=90°) 
ZDAB = ZACD (given) 
"i ~ AADC (By A.A. criterion) 
. BD AD 
is - ioc 
Ghi In A ABC, AB AC 
AD L BC and EF LAC 
Proof : Since, AB - AC 
ZABC=ZACB 
Now in A ABD and A ECF 


: d TN ue Trian - 


LET 


ll. 


gles 





h ; [ n NIE iuh 
Ae ry ts ex y Aida f af x ku KB Ta^ NE aM 2 
V^ Y, a o W NU A hye D | Ses AMAN ub o KNT Y r Nee 
He Moe à ARCA CAS une Meu Gan 
Uy 9 UN i iri va e ý it aay WEN Def A ye MUN AUR PNE 
ane Nye ee) We Ma WM, ATA T: ye PLI ANC b 


Z ADB= Z EFC- 90° 
and Z ABC = Z ACB 
=> ZABD=ZFCE 


A ABD ~ A EFC 
In figure, AB represents the stick and BC is its shadow. 
Therefore AB = 12 m and BC = 8m. T P 
A 
12m 
G 8m B R 40m Q 


Again PQ is tower and QR is its shadow. Therefore 
QR - 40m 
Now, A ABC ~ A POR 


PQ 
P Amie ee Ig M op 60m 
= Se laa 


In AACB 
AB? =2AC* and AC=BC 
Now inA ABC, 

AB? -24C? = AC? + AC? 

AB? = AC? + BC? (BC- AC) 

Z ACB - 90? and 

A ABC is a right triangle 
(Converse of Pythagoras theorem) 
Hence ar. (AABC) = 25 x 4= 100 sq. cm. 
In A ABC and AADC, 

Z BAC7 Z ADC 

Z ACB = Z ACD 

A BAC ~ A ADC 


A 


[Given] 
[Common] 
[AA similarity] 


In AAOB and A COD, Z ABO = Z CDO 


^ B 


WA 


D C 


[*: AB || CD alternate interior angles] 
Z AOB = £ COD [Vertically opposite angles] 
A AOB ~ A COD 
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^y ra em yen ad ae agi Dm donde Lon 






Dem Oops Ra Pe Sy iad yee aed ici PET. | 
L190 7 àii Aa Mt Sh ib Mois e Bou) mn ys |. Pisa He x E RET (0 V Mathematics {| 
I4, In A AUC, DE || AD Construction : pese OF l DC 
Proof: In AADC, FO || DC, 
CD CH 
ACT WO «(0 n EEUU | x () ^ (BP. Theorem] 
[Cor, of Basle proportional theorem] all 
Again in A COB , EF || BD AO BO 
, cr CH » But oc OD Mos (2) [Given] 
CD Ch i Comparing eq. (1) and eq. (2), we get 
"WES sd ee c - theorem] AF BO 
FD OD 
eD cr = CD? = Cl x AC ^ FO\ AB [Converse of B.P. theorem] 
AC CD. r Also, FO || DC [By construction] 
Is ac( Ad HC J nC" "T BC ^ AB | DC 
i ar (ADE E)” hye? > MO EF ^ ABCDisatrapezium. 
(15.4)(8) 2. QGiven:In AABC, AE LBC and BD- DC 
hc = "7l — = 14x 8=11,20m | 
l6. Draw AM L BC, DN L BC To prove : b? +c? - 2p? + 7 a* 


In AAMO and ADNO, Proof: Since AD is the median 


= BD=AC= > 


In right triangle AAED, Z AED=90° 

AD? = AE? + ED? =h? +x? (let ED=x) 
= p=ht+tx 0 0 0 00000000 Q (1) 
In right triangle AA EC, Z AEC = 90? 

AC? = AE? + EC? = AE? + (ED + DC)? 


ae ay "TE Eu 
= ph 3A M^ =h*+x ui ass 








D 

glaz | omw (cach 90") "em a? 
Zła Z3 — ^ ow (vetically opposite Zs) = bsp F iii d (2) 
AAMO 7 ADNO „(By A. A. rule of similarity) Now in right triangle AAEB, Z AEB =90° 
HO ES om EJ (i) ^ AB = AE? + BE? =h? + (BD - ED) 
DO DN Š ; 

area(AABC) _ (1/2)(BC) (AM) _ AM _ 40 => oh? +x? + ~ xa m pu Ee xg ‘seta (3) 
Now, Grea(ADBC) (/2XBCXDN) DN DO | 4 4 

NS from (1) Adding eq. (2) and (3), We get 
2 
are a(AABC) AO r E = p? en p? " MM 

Hence, ——7"Ape nn 4 4 

* area(ADBC) - DO 

"6 az 2 | 
LONG ANSWER QUESTIONS: b^*c =2p iz 
|. Given; 3 Given: AABC~APQR " 
A DB 
^ 
(ONU 
| oF 
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-j As toy ain Pu Rice iy cua 
"Nu ^^ 





vs TU, a AOPE IAN Uo T2 gg GUT ue o 
ar (AABC) " AB? x BC? c4 [Ina ings ifa line divides ee two "—— proportionally 
To prove: z; (APOR) PQ OR RP? then it is parallel to the third side] 
) G 
Construction : We draw AD LBC and PS.L QR " 
Proof : We know that 
| 0 
Arca of triangle = 2 X base x height 
ar (AABC) _ BCX AD 
> ar(APQR) QRxPS tees (1) A T 
Now, in A ABD and A POS | | 
ZB-zQ Q [A ABC ~ A PQR] OC=40= ^ AC und OD =8O= ^ BD —: (1) 
Z ADB = Z PSQ [90° each] [Diagonals of a rhombus bisect each other] 
A ABD ~ A PQS (AA similarity) We know that diagonals of a rhombus bisect each other at 
AD AB _ right angles. 
=> "PS PO ZZ 1 (2) In right angled A AOB, 
OA? + OBÈ?=ABÈ. stan (2) 
AB BC : 
Soe Ss . In right angled A BOC 
but (since A ABC ~ A POR) ajith 
PQ QR OP OC BC nt ——— ene (3) 
AD BC In right angled A COD, | 
BS" OROUS Ny mes 6) OC HOD ECD? «or io iais (4) 
š In right angled A DOA, 
Therefore, misc e, A (4) —— AA ak EE yy Yyy reee 
ar(APOR) QR QR QR Adding (2) to (5), wc get 
[From (1) and (3)] 2(04? + OB? + OC? + OD?) 
Since A ABC ~ A POR = AB? + BC? + CD? + DA? 
; AB BC CA ; " ; i 
th SA AP RP | 
erefore — PO QR RP 2 (£) (2 (£) +) 
2 2 2 2 
AB! BC) CA 
= poi PO QE Fe Q1 9 (5) = AB? + BC? + CD? + DA? | [From (1)] 
= AC*+BD*=AB* + BC? + CD? + DA? 
ar(A4BC) AB? BC? _ CA? AB? + BC + CD? + DA? = AC? + BD? 
ar (APQR) = PQ? ~ OR? “RP? 6. Given: Right triangle APQR. S and Ttrisect QR. 
[From eq. (4) and (5)] To prove: :8PT2= 3PR2 + 5PS2 
4 Given: In å ABC, O is any point inside it. AO, OB, OC are i 
joined. D is a point on OA. DE || AB meeting OB at E and Proof: QS=ST=TR= -QR[Givn] | (1) 
EF || BC meeting OC at F. 
To prove : DF||AF In right triangle APQS, 
Proof: In A OAB, DE || 4B PS? = PQ? + QS? [Phythagoras theorem] — ......... (2) 
OD OE " am In right triangle APQT, 
w— In rtionality theorem]  ....(1 
AD Ep. CPR lesa PT? = PQ? + QT? [Phythagoras theorem] |... (3) 
Again in A OBC, EF || BC In right triangle APQR, | 
OE OF PR? = PQ? + QR?[Phythagoras theorem] — ......... (4) 
— = — rt lity th ined 
sdb we Lc aid) Subtracting (3) from (2), we get 
E Dai OD OF " | 2 (2 2 | 4. 
rom (1) and (2), we get, -5 = "gc = Ppg-Pp?- (zor) -(žor) = OR’ -7 OR? 
OD OF 
Asi — = — [From (1)] 
s in A OAC, AD Fc ™ EF | 4C 
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=> 3PS-3PrP=- oR 
Subtracting (4) from (3), we get 


2 
PT? - PR? = QT? -QR = (FoR) -QR' —[From(1)] 


A _ 
=> PT — PR? = > OR? - OR? 


=> 9PT°-9 PR? =~SOR? 

Substituting for (-OR?) from (5) in (vi), we get 
=> 9PTI*-9pgpl-s(3PS?-3PT2) 

=> SPT*-5pPS^43pPpR? 


QT 
7. Wehave E— 
enave PR 


QT PR ! 
OR - QS E (1) 
Now Z1 - Z2 (Given) Q S 
PQ=PR 
(Sides opposite the equal angles) ...(ii) 


T P 
L^ = D [From (i) and (ii)] 


OR 
= OS (Given) 


Now in triangles, APQS and ATQR, 


T 
we have os = from (iii) 


and ZQ - ZQ (=Z1 in each) 10. 


^. APQS- ATQR (SAS similarity) 
& Weare given that AABE = AACD 

Therefore, AB - AC(CPCT)  ...(I) 

and AE = AD(CPCT) ... (II) 


2 


, MEL, E 


I 
"p^ ag [Prem and (D) 


LN (II) " * 
AC AE : 
Now in AADE, ZA (i.e., ZDAE) is included between sides 
AD and AE and in A4BC. ZA (i.e., ZBAC) is included be- 
tween sides AB and AC and ZDAE = ZBAC (Common 
angles) 


i.e., 


AB AD 


ee AB 


^ å ADE ~ A ABC 


9  lnôABC, wehave DE l| BC 
= DADE=ZABC and Z ACD » Z ACB 


[Corresponding angles] 


[From (III)] 


(SAS similarity) 


. Thus, in triangles AADE and AABC, we have 


n CE CET E 
H 1. 'S$ 4 
2 LS E g 
= B K "5. E 
LS n 2 a zt E 
Ed H - 


Z4A-7Z4A [Common] 
Z ADE = Z ABC 
andZ AED = Z ACB 


AADE ~ AABC [By AAA similarity] 


DB*AD 9 
AD 5 
DE _> (MADE - MBC) 
BC 9 
In ADFE and ACFB, we have 
Z1=23 [Alternate interior angles] 
Z2=24 [Vertically opposite angles] 
Therefore, by AA-similarity criterion, we have 
ADFE ~ ACFB 
Area (A DFE) DE? (5¥ 25 
Area (A CFB) gc? \9) 8l 
Hence, ratio of areas of ADEF and ACFB is 25 : 81 


C 


~N 


. AZ 2 Ae. 2 
Given that, mB 3 => » tc 
AZ«ZB 5 BA 5 
pe 313 A jJ 


Now, XZ||AD. ABXZ and ABDA are similar, so 





BX 3 l 
BD -= 5 (i) 
In AXYZ and ABYC 
ZXYZ = ZBYC [ opposite angles] 
ZZXY -ZYBC — [XZ|| BC and BX meets them] 
ZXZY = ZYCB — [XZ|| BC and CZ meets them] 
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us: È PN ^ 
— —À ui. 


— Triangle AXYZ and ABYC are similar, then 











xY 2X 3 
YB BC 5 

"mE ee 

5 YB S XY 3 
B 

a Fie ging ES, BEB 
x} 3 XY 3 XY 3 
XY 3 ; 

= BX 8 ...{11) 


AY 
a 09, a ee x55 a 


ll. In A's BMC and EMD, we have 
E 


D C 
A — B 
Z BMC = ZEMD [Vertically opposite angles] 
MC = MD [ Mis the mid-point of CD] 


ZMCB = ZMDE [Alternate angles] 


So, byAAS-congruence criterion, we have 
ABMC = AEMD 
BC=ED 


[^ Corresponding parts of congruent triangles are equal] 





3 * 
i x ^ 
ML iis a F< Pom W 


i - i AQ on A tm mmo eto ere oe ee ee TR ee teen ot. omo Fe” 
7s < - á 
_* - t 
Triangles- r " A Ta f 193 
- P au. 2. Pane VA s Da > L 


» A aW Lh wma) uj dp d^ JA m dob dae P dy e) 
un qe tav atro se 
 Exercise2 — 


l. (a) 
2. (b) If the perimeter of the polygons is the same, the 
polygon with greater sides has the greater arca. 

3. (a) A point which is equidistant from the sides of a triangle 
is the incentre and such a point is one and only one in 


the plane of the triangle. 


4 (c) 

5. (a) Half the sum of the base angles. 

6. (c) 

7. (c) AsP, Q and R are the midpoints of AB, BC and AC 
respectively, A ABC is divided into 4 triangles of equal 
areas. Therefore, Arca 4 OR) = 20/4 = 5 sq. units. 

& (b 

9. (c) Two(Sinch x 12 inch x 13 inch) right triangles can be 


put together in two ways to forman isosceles triangle 
with equal 13 inch sides. One way involves a base of 
10 inches, the other 24 inches. Naturally the area is the 
same in either case. 


10. (d) AreaofABC will be Bay = 443 cm? 





ADE is right angle triangle where AD = | cm, so we will 
get DE = V3 cm & AE =2 cm 


So area of A ADE will be Lath 23 en? 


In A’s AEL and CBL, we have So area of BCDE = 4V3 - 43/2 2 3.545 cm? 
ZALE=ZCLB [Vertically opposite angles] ^ 11. (b) As PQ is parallel to BC = A ABC = A4PQ 
Z EAL = Z BCL [Alternate angles] Area of ABC 2 mw 
So, by AA-criterion of similarity, we have AAEL ~ ACBL => ‘Area of APO = 1l 
AE EL AL (Ratio of square of corresponding sides) 
BC BL CL am f 
Taking first two terms,we get Ratio of sides 5 = 717 
EL AE _ AD+DE _ BC+DE _ 28C . Á Ratio of PB - AB: AP = V2 -1: V2 
BL BC BC BC BC 12. (a) 
= EL-2BL. 13. (a) Since, A4BC - APQR 


——— i — 


a(APRQ) AR? QR? 9 Bes 
a(ABCA) AC? BC? | 
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14. (d) Intriangle AACD, DB = DC 


£ an " 
a ae. 60°, 





=> ZDBC#-ZDCB# 
In A4BC, AB AC 





=> LZABC=ZACB= 3 


or ZEBD-*75"—60? 35? 
Also, in ADEB, ZBDE = 120° 
^ Z BED 180" -(120? + 15") 2 455, 
15. (b) Hypotenuse = 270m 
=> Hypotenuse? = Side? + Side? = 2 Side? 
= Side? =(270)?/2 =72900/2 = 36450 or side  190.91m 
= Required Area = 1/2 x 190,91 x 190.91 
= 36446.6/2 = 18225 m? (approx). 


16. (d) I7. (a) 
pone tuan oneconsesr aswea: | 
2. 
l. (a,b,c) 2. (a,c) 3. (a,c) 
1. (a) AD isthe median, so D is the mid point of BC. 
l 
So, BD - DC- > BC a (1) 
In right angled AAMC, AC? = AM? + MC? un (2) 
In right angled AAMD, AM? = AD*-MD? nu (3) 
Putting AM? from (3) in (2), 
we get r 
AC2 = AD? - MD? + MC = AD? - MD? + (MD + DC) , 
2 i 
BC .[ BC 
= AD? +2DM +B ,( 3) 


. 2 
BC 
So, AC? = AD? + BC. DM + (EE) 


In right angled AABM, AB? = AM? + BM 
From AAMD, AM? = AD? - MD? ; 
So, AB? = AD? - MD? BM? = AD? - MD? + 


2 
(BD- MD)? = AD? - MD? + BD? -2BD.MD+ MD" + 


2  (b) 


2 
BC 
= AB? = AD? - BC.DM (72) Proved. 


3. Q(c) From the solution of above two questions 
BCY | | 
AC? = AD? + BC.DM + | 57 "oM 


f 


Ail) | 


po 


l 
| and — 4B? = AD? - BC.DM+ 7 Bc 
Adding results of (i) & (ii) we get. 


2 
BC 
AC? + AB? = AD? + BC.DM (72) 


2 
BC 
«p? Bc. «(2€ ) 


Mr 
Lo ae P AP ie n 


1809-30" l. 
m 759. 


(B) 
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n 


l 2 
r ae 
= AC? +AB* 24D €^ (BC) 


ASSERTION & REASON : 


(a) Reason is true. [This is Thale’s Theorem] 
For Assertion (A) 


Since DE || BC ~. by Thale’s Theorem A 
AD AE | DB _ EC 
DB EC ^ AD AE E 
DB dii 
= I*"4p AE Be C 
AD*DB AE+EC“_ AB AC 
>= USAD. ^ AB AD AE 


Assertion (A) is true. 
Since reason gives Assertion. 
(d) In right angled AABC, 


AB? = AC? + BC? (By Pythagorus Theorem) 
= AC? - AC? [*- BC- AC] 
= 2AC* A 

AB? = 2AC* 


A, Assertion (A) is false. 
Again since4B? = 24C? = AC? + AC? 


= AC? + BC? C B 
(^ AC 7 BC given) 
ZC = 90° 


(By converse of Pythagoras Theorem) 
Reason is true. 
(b) Reason is tue [ * of standard result] 
For Assertion, since A4BC ~ ADEF 


ara(A4BC) pc? (4) 16 
("^ ratio of areas of two similar As is equal to the ratio 
of the squares of corresponding sides) 


64 16 64x25 
area (ADEF) ^ 25 ^? aea (ADEF) = 76 
=4x25= 100cm? 
Assertion is true. But Reason is not the correct 
explanation for Assertion. i 





MULTIPLE MATCHING QUESTIONS : 


(A) —q,r(B)—p,t(C) s(D) s 

(A) AB? AC? + BC? 
Since, AABC is an isosceles right angled triangle. 
AC=BC 
Now, AB? = AC? + AC? =2AC* 


area(AABC) (4B)? (12) 144 


area (ADEF) ^ (pg)? 7 (1.4)? — 1.96 





36 (36x2) 72 
49 (49x2)" 98 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 


for Standard 10 


ama(A4PO) (BC) 36 
A area(A4BC) - (Po) ~ 49 





(D ~ DE|BC 





HOTS SUBJECTIVE QUESTIONS : 
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. 80 
= &C= > =20em=CE= MS. 


Let 4B and CD be two poles of heights *a* metres and v 
metres respectively, Poles are p metres apart 
=> AC=pmeires. 
Let lines AD and BC meet at P such that OL .L AC and 
OL = h metres, 
Let CL = x and LA = v, Then, x £y ap, 
ln AIBC and ALOC, we have | 
ZCAB = ZCLO [Each is 90°] 
ZBCA= ZOCL [Commen] 
ACAB ~ ACLO [4A-criterion of similarity] 





P 
A NO 
c Q R 
4B BC C4 
AABC~APOR. (given) ~. "PO OR RP alt} | 
Let AD and PS be angle bisectors in A ABC and A POR ` 
respectively. ai C4 AB 
Zx-7Z vin AABCand Zp - Za inA POR (given). CL L0 
Now ZB=2Z20 TU a angles of similar ) 
E TM a 
triangles) "ES => «x= : ast) 
d ZA=ZP à 
x In A4LO and A4CD, we have 
l asco DP oe atat ZALO- ZACD [Each equal to 90°) 
2 2 ZDAC = ZOAL [Common] 
Now inA ABD and A POS, ALAO ~ ACAD [By AA-criterion of similari 
. Z BAD- Z OPS (from eq. 1) and 2ZB- ZO ty] 
AB a Q) AC DC p b 
"Tw e AB — BC. CA AD ph 


From equation (1) and (2). po PO OR. RP PS OO PUR ["4C2x*y-p] ..(2) 


2. InrightA ABD, AD? = AB? + BD? h ph 
righ l From (1) and (2), we have rey ÉL 


2 b 
= AD?=AB? + (zac) 11 
=> p= ph( +1) [etym p] 
- AD? = AB? + — BC? 4X "m 
= l= (22) h- pow metres 
Similarly, in right A EBC, EC? = BC? + 448 ?o.Q) 4  AABCisan equilateral with side a, then A 





AB=AC=BC=a DraawADLBC 
In AADB and AADC 

AB=AC, Z ADB = Z ADC=90° 
345 125 45 


and ZB = <C = 60° 
ta T-T 
E (E) + EC? = 25) = EC 4 S AADB2AADC...... (By ASA) B75 


5 5 
Adding (1) and (2), we get 4D? + EC? = 348 +> BC? 
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L5 um c EM Tangles | Mathematics ; 
BD =DC= = 
2 A 
Now In A ADB, 


AB? = AD? + BD? (Using Pythagoras) 


2 
= AD- | AB? - BD? - inr = ap- 3, 





B L C 3 
Now area of A ABC — lxBCx AD = PME R 
Z 2 2 P 
= 3 2 sq. unit. HP. In ^A4LB and A4LC 
4 BL- CL [-- AL isthe median] 
5. Since BDLAC n. (Given) AL = PL (By Cons.) 
Z BDC - 90? ^ ZALB=ZCLP 
= ZBDM+ZMDC=90°  ... (i) (vertically opposite angles) 
In ADMC, ZDMC=90° [DM LBC (given)] <- AALB= ACLP (By S4S) 
` ZCtZMDC-9» — .. (ii) ~ AB-PC -—i 
Now, in ADME and AMFO 
A EM - MF (-- DMisthe Median) 
DM- MO (Bv Const) 


ZDME = ZFMO (verüczlly opposi mazs) 
ADME= AFOM (By SAS) 


D DE=OF 1 
AB AC Al 
Now, — Gne 
DE DF by ^" 
g M C PC 4C 2A4L 





OF DF 2DM 
From (i) and (ii) 


ZBDM + ZMDC= ZC* ZMDC 5 ZBDM= ZC PELLE, AP 
l OF DF DO 
Now in ADBM and A [- 24L = 4P and 2DM - DO] 
ZBDM-7ZC  ..... (proved above) In A4BC and ADEF 
ZBMD=ZMDC  .  ... (each 90?) i ` 
ABMD ~ AMDC.....(By A. A. rule of similarity) 7 MPC ~ ADOF (By.44) 
i= at. 
DM. MC. DM SBMXMÓ Sealy =Z4 
9 BM DM ^ i in 
o DM2=DNxMC  . [BM - DN], RUE RES ER 
DN AN => ZA=ZD Ð) 
Similarly ANDA ~ ANBD, or — = —— ZA ZD (Just proved above) 
BN DN 
= DN2=BNxAN=DMxAN _.... [-- BN- DM]. and 43 _ AC (Given) 
DE DF 


6. Produce AL to P such that LP = AL. 
Join CP and produce DM to Q such that 
MQ = DM Join FQ. 


^ AABC ~ ADEF (By SA QED. 
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In earlier classes, you have studied to locate the position of a point in 
a plane with respect to a fixed point in the plane. This fixed point is 
called origin and represented by 0 (zero). 


To find the position of a point in a plane, you draw two mutually 
perpendicular straight lines passing through the origin. One of 


these two straight lines is horizontal and other is vertical. The 


horizontal line passing through the origin (O) is called X-axis 


y? 


represented by XX’ and the vertical line passing through the origin (O) is called Y-axis represented by YY’. The plane in 
which you draw X and Y-axis is called XOY-plane or simple XY-plane. 


In this chapter you will study to find the co-ordinate of a point which is actual the location of a point in a plane from the 


reference point origin (O). Distance formula, section formula, Area of a triangle, Slope of a line and equation of a straight 
line in various forms. 


EE n" ——ÁÀ———————— À' € Ó9M9À9À9 )oo»eiÀMÀÓ4!1& € É— Á— 
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COORDINATE OF A POINT IN XY-PLANE : 


The perpendicular distance of any point P from Y-axis is called X-coordinate (or abscissa) of the point P and the perpendicular 


distance of the point P from X-axis is called Y-coordinate (or ordinate) of the point P. In the figure, PO and PR are the perpendicular 
distances of the point P from Y and X-axis. 





If PQ =x units (= OR), PR = y units (= OQ), the, position of point P is represented by P(x, y). Here the order pair (x, y) is called 


the coordinates of point P. Hence, P(x, y) is a point in the X, Y-plane which is x unit distant from Y-axis and y units distant from X-axis. 


In the order pair (x, y), the first entry ‘x’ is the X-coordinate and the second entry ‘y’ is the Y-coordinate of the point. (x, y) is called an 
order pair because there is a pair of numbers x and y, in which the first entry x is always X-coordinate and the second entry y is always 
Y-coordinate of the point. 


SIGN CONVENTIONS IN THE XY-PLANE : 


(e) 


all the distances are measured from origin(0). 

all the distances measured along or parallel to X-axis and right «ide of origin are taken as +ve. 
all the distances measured along or parallel to X-axis and left side of origin are taken as —ve. 
all the distances measured along or parallel to Y-axis and above the origin are taken as + ve. 
all the distances measure along or parallel to Y-axis and below the origin are taken as —ve. 


Acoording to the above sign conventions : 


(i) 

(i) 
(iii) 
(iv) 
(v) 
(vi) 


Coordinate of origin is (0, 0) 

Coordinate of any point on the X-axis and right side of origin is of the form (x, 0), where x > 0. 

Coordinate of any point on the X-axis and left side of origin is of the form (—x, 0), where x > 0. 

Coordinate of any point on the Y-axis and above the origin is of the form (0, y), where y > 0. 

Coordinate of any point on the Y-axis and below the origin is of the form (0, — y), where y > 0. 

X and Y-axis divide the XOY plane in four parts. Each part is called a quadrant. 

The four quadrants are written as I-quadrant (XOY), Il-quadrant (YOX), IIl- quadrant (X OY) and (iv) quadrant ( Y ath Eah of 


these quadrants shows the specific quadrant of the XOY plane as shown below : 


Y 


II — quadrant I — quadrant 
(- cet ) (+ (T ) 


O 





l (- , ~) (+ _ 7 
III — quadrant IV — quadrant 


vi 
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POTE: 
(a) Any of the four quadrants does not includes any part of X or Y-axis. 
(b) Inthe first quadrant both X and Y-coordinates of any point are +ve. 
(c) In second quadrant, X-coordinate is -ve and Y-coordinate is + ve. 
(d) In third quadrant, both X and Y-coordinates of any point are —ve. 


(e) In fourth quadrant, X-coordinate is +ve and Y-coordinate is —ve as shown in the above diagram. 


PLOTTING OF A POINT WHOSE COORDINATES ARE KNOWN : 
— —————— TIPP PAPA att 


The point can be plotted by measuring its proper distances from both the axes. Thus, any point (A, k) can be plotted as follows : 





(i) | Measure OM equal to h along the X-axis. 
(ii) Now measure MP perpendicular to OM equal to K. 


In this chapter, we shall study to find the distance between two given points, section fromula, mid-point formula, slope ofa line, angles 
between two straight lines and equation of a line in different forms etc. 


DISTANCE BETWEEN TWO POINTS : 


Distance between any two points P(x), y,) and Q (x5, y2) in the plane is the length of the line segment PQ. 
From P and Q draw PL and QM respectively perpendiculars on the X-axis and PR perpendicular on OM. 


Y 






Q(x D ya) 


(x, y) k 


Then, OL = x,, OM = x;, PL =y, and QM = y; 
* PR=LM=OM-OL=x,-x, 
QR - QM - RM 7 QM - PL 7 y - y1 
Since PRQ is a right angled triangle, 
« PQ? =PR2 + QR? 
= (x, -x,)* + (y; - y)" (By the Pythagoras Theorem) 


* PQ- V(x, =x)? * (yo - 1) 
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i.e., Distance between any two points = „| (difference of abscissae)? + (difference of ordinates) 


Corollary : The distance of the point (x, y,) from the origin (0, 0) is 


Jas -0)) + (y -0)* = Jx? +y? 


Let us consider some examples to illustrate. 


Find the distance between each of the following pair of points : 
(a) P(6, 8) and Q(-9, 12) (b) 4(—6, —1) and B(-6, 11) 







c amm ume tmn em MILE mer fU EAM. 
NEP Mare Tes [ 
- ’ + P 
a ise Je ab E NA hk M di Aa M e| 


are be. vs at 
necs SuSE MA sl Se Gua a uai rur du vii m t 


‘618 "Ef V 
2€ LJ 3 fX. a ier 
A —* — nd >= 


(a) Here the points are P(6, 8) and O(-9, —12). 
By using distance formula, we have 


PQ-4(-9-6) «(-12-8)? = 415? +202 = 2254400 = V625 = 25 


Hence, PO = 25 units. 
(b) Here the points are 4(—6, —1) and B(—6, 11) 
By using distance formula, we have 


AB = \{-6 —(-6)}? +{11-(-1)} = Vo? +12? =12 


Hence, AB = 12 units. 


APPLICATIONS OF DISTANCE FORMULA : 


(i) For given three points A, B, C to decide whether they are collinear or vertices of a particular triangle. First we find the length of 
AB, BC, and CA then we shall find that the point are 
(a) Collinear, if the sum of two shorter distances is equal to the longest distance 
(b) Vertices of an equilateral triangle if 4B = BC = CA 
(c) Vertices of an isosceles triangle if 4B - BC or BC- CA or CA=AB 
(d) Vertices of a right angled triangle if 48? + BC? = CA? etc. 
(ii) For given four points A, B, C and D; 
(a) AB = BC- CD- DA; AC = BD = ABCD is a square 
(b AB =BC=CD=DA; = ABCD is a rhombus 
(c) AB =CD ,BC= DA; AC- BD => ABCDisa rectangle 
(d) AB=CD,BC=DA ; => ABCD is a parallelogram 
(iii) (a) Diagonal of square, rhombus, rectangle and parallelogram always bisect each other 
(b) Diagonal of rhombus and square bisect each other at right angle. 
(c) Three given points are collinear if area of the triangle formed from these three points is zero. 
(d) Four given points are collinear, if area of quadrilateral formed from these four points is zero. 


% 








SECTION FORMULA : 
To find the co-ordinates of a point, which divides the line segment joining two points internally in a given ratio: 
Let A(x), y,) and B(x», y») be the two given points and P be a point on AB which divides it in the given ratio m : n i.e., 
AP : PB = m:n We have to find the co-ordinates of P. Let P = (x, y). 
Draw the perpendiculars AL, PM, BN on OX, and, AK, PT on PM and BN respectively. Then, from similar triangles AKP and PTB, 
we have, ee etait (i) 


Now, AK 7 LM - OM - OL- x - x, 
PT-MN-ON-OM =x, -x 
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PK = MP -MK - MP - LA =y- "m 
BT- NB - NT- NB- MP - y, - y 


m xX— X) y-y Y 





— 
os 


n Xy =x yo-y 





From (i), we have, 













SEIN VAP aed LÀ om iT 
fi lations give, —=——! | 
The first two relations give, m x-x | 
or mx,—-mx-nx-nx, ` : i 
or x (m * n) 7 mx, + nx, ; 
am tmn L N x 
or SSS 
m+n ; 
Y 
zi _ AP PE m 2—2 zi wn 
Similarly, from the relation Pe Br^"* get , | Uy which gives on simplification. 
_ y? t ny, 
m+n 
mx, + nx. my> + 
Hence, x= ——— and yo sd (1) 
m+n m+n 


Hence co-ordinates of a point which divides the line segment joining the points (x;, y,) and (x2, y2) in the ratio m:n internally is 


mx» + NX; msot) - 7 
mtn ` m+n ` 

Mid-point formula : 

The co-ordinates of the mid-point of the line segment joining two points (x), yj) and (x, y;) can be obtained by taking m = n in 

the section formula above. Putting m = n in (1) above, we have - i 


matm mtn, yc DLE tn 
! ^ m+n 2 m+n 2 





| scd [Rtn NUT A: 
Hence, co-ordinates of the mid-point joining two points (xj, 91) and (x5, y2) is 55 


CENTROID OF A TRIANGLE : 


Let A(x,,y,), B(x;,y5) and C(x3,y3) are vertices of any triangle, then 
The centroid is the point of intersection of the medians (Line segment joining the mid point of 


a side and its opposite vertex is called a median of the triangle) Centroid divides the median in the ratio of 2 : 1- 


(xtX? UNFIT Ys 
Co-ordinates of centroid G=| ~~ 3 , 3 
(x), y» zi) 
B D È 
(x2, J» Z>) (x3, Y» zi) 
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AREA OF A TRIANGLE : 


Let ABC be any triangle whose vertices are A (x, y;), B (X5, Y2) and C 
(x4. ¥3). Draw BL, AM and CN perpendiculars from B, A and C 
respectively on the X-axis. 4BLM, AMNC and BLNC are all trapeziums. 
Area of A ABC = Area of trapezium ABLM + Area of trapezium 4MNC 

— Area of trapezium BLNC 


We know that, Area of trapezium 


x (Sum of parallel sides) x (distance between them) 


i 
2 





] ] 1 : 
Therefore, Area of A ABC — ; (BL +AM)(LM )+ (AM * CNY(MN) - Ub +CN)(LN) 


l 
(y2 + yq =) +501 + y3 (%3 7-3)-505 + y3 (x3 — x2) 


1 
2 


Da (a y3) + x03 21) +30 7 »2)] 


AREA OF A QUADRILATERAL : 


Let the vertices of quadrilateral ABCD are A (x,, y;), B (x2, y5), C (x3, y3) and D (x4, Y4) 
So, Area of quadrilateral ABCD = Area of A ABC + Area of AACD 


D(x, Y4 ) 


d C(x;, y3) 





A(X, yj) B(x, y;) 


ANGLE OF INCLINATION AND SLOPE OF A STRAIGHT LINE : 
m —ÁÓÁ € € —————— ——————————————9 
The angle 0 formed by a straight line / with the positive direction of X-axis in anticlockwise is called the INCLINATION of the line l. 


Obviously 0° < 0 «180? . 


If 0 is the inclination then tan 0 is defined as the slope of the straight line / and denoted by m. Thus Y l 






Slope of the line /, m = tan 0 ! 
Clearly, the slope of any line parallel to Y-axis is not defined. Slope, m = tant 
Again, if 0° < 0 < 90? , then m > 0 and if 90° < 0 < 180° then m <0. 


(a) Slope of any two parallel lines are same. 
(b) Slope of X-axis and any line parallel to X-axis is 0. | Y, 


(c) Slope of Y-axis and any line parallel to Y-axis is 0° 
NOTE: When slope of a straight line is used to find the equation of the straight line, then slope of Y-axis or any line parallel to yati 


is taken as ' ; 'only, not as ‘oo’, ‘infinite’ or ‘not defined’. 
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Slope of a Line joining two points : ! — 7 ità 


71 
, 
, 
* 


P d 
, 


B (x, y;) 







3 A (X, y) 


)57 A 








If a non-vertical line passes through two distinct points A (x, y) and B(x, y»), then the slope of this line AB - given by m= Xj 
ANGLE BETWEEN TWO STRAIGHT LINES : 
Y, 
If the slope of two straight lines be m, and m», then the acute angle (8) between the lines is given by tan6 = i : 
i : mm 








The two lines are parallel if, m, = m». 


The two lines are perpendicular if, mm, = =a l 


INTERCEPTS OF A LINE ON THE COORDINATE AXES : 
RT IM. UI A DUTA O tS AAA A ipii 





Suppose that a line / cuts the coordinate axes at the points A and B respectively. Let the coordinates of 4 and B are (a, 0) and (0, b). Then 
X - intercept = OA =a 
Y - intercept = OB = b 
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i Sy SINT PEE evi gon oo ae m Pt LARA c mmm OC ERT gerne mot errem m nmm zz x : =- 
t EN Ee S fat : Te "Li Di* etre NEEE, ire os, "EN A: P» AMAA " voy : pon ^ AT | M 
[MAT Edu ge Ca Ae WS Ad abcr à ^ " * AES CUM a (ge - » M ' AT cs 
: weet lid Be « ^ Xs ^ M ec ; " RV ARS un TEJ mi Nos c M ^ : Te AD utr EP E a nig) š — d " - <T = 
SRI A Lo Amy runs zi HEAT IC LES MEME cat Fo EON A j AE inl O ed 6128 ae E A ? - - d 

EQUATIONS OF STRAIGHT LINE : : 
— M  ———M 


A linear equation of the form ax + by + c = 0 always represents a straight line. Where a, b, c are real numbers and both a and b can not 
be zero simultaneously. Equation of a straight line in the form ax + by + c — 0 is called the equation of a straight line in general form, 


VARIOUS FORMS OF EQUATION OF STRAIGHT LINE : 
— IPIE EE, DERE 
(i) Equation ofa line in Two Points Form: 


If a line passes through two given point (x, 94) and (x5, y») then its equation is 





— Q (x, y;) 
y-ya4 “1 (x—x,) : | 
"275 l P (xj, Yı) 
For example : Ifa line passes through two given points (2, 3) and (-3, 0), then its equation using the above formula is 
9-3 3 
aa ae a9) = y-3-c(-2) = 5y-15=3x-6 => 3x-5y*9-0 


(ii) Equation ofa line in Point-Slope Form: 
If a line passes through a point (x1, ) and has slope m, then its equation is 
y-yi7m(x-x) iain 
For example : If a line passes through point (2, —3) has slope Z, then its equation by using the above formula is | 


l 
y-C3)- 7-2) 


l 
=> y*3- 56-2) 


=> 2y+6=x-2 
=> x-2y-8-0 | "ie 4 x 
(iii) Equation ofa straight line in Slope Intercept Form: - A 


If a line Z intersect the Y-axis at ‘c’ then its Y-intercept is ‘c’. 

If slope of this line Z is m, then its euqation in slope intercept form is 
y-mx*c 

For example : If a line having slope 3, intersect the Y-axis at 2 distance 





above the origin, then its equation using the above formula is 
y=3xt+2 
And ifa line having slope | intersects the Y-axis at 2 distance belwo the Y-axis, then its equation using the above formula is 
y=1,x+(-2) 
up yex-2s$ xc-y-2we0 

(iv) Equation ofa straight line in Intercept Form : 
If a line Z intersect X and Y-axis at ‘a’ and ‘b’ respectively, then 

_ ‘a’ and 'P' are called X and Y-intercepts respectively of the 

line. Equation of this line is 


LONE Me a 
a b 


For example : If X and Y-intercept of a line are 3 and —5, then its equation using the above formula is 





00 -S$x43y | 
- x UJ bn by 


3 -5 -15 
= -5xt3y-2-15 = 5x-3y-15-0 
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| Mathematics | 
NOTE: 


(a) You can use any form (or formula) to find the equation of a straight line according to the information given about the line. But we 
preffer to write the final equation after simplication either in.General Form ax + by + c= 0 or Slope Intercept Form y = mx + c 


(b) The equation of X-axis is y ^ 0. 





WwémMEdemd 0000 o 20 





(c) The equation of Y-axis is x ^ 0. 
(d) The equation of a straight line parallel to X-axis at a distance ‘b’ from itisy=b ory—b=0 
(e) The equation of a straight line parallel to Y-axis at a distance ‘a’ from itisx=a > x-a-0 
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Hes 





san ATHE m nee 





ae SP EE vom Can. ONS Vemm d tv m= 


Find the distance between each of the following points: 
Po AC RV NE A oM qoas “axa a 


Sol. Here the points are 4(—6, ^1) and B6, l D 
By using distance formula, we have 


AB = 416- COP +{11-(-)}* = 
Hence, AB = 12 units. 


~ te et Ae m P m mcm 
Th m - T ee? " " 2 mE — -~e - AG i -— — nna ume mne 


2 _ The distance between two points (0, 0) and (x, 3) is. Find x. 


"E 
-— wat. mS V LAN PT 


Sol . By using distance formula, we have the distance between (0, 0) d (x. 3)i$ 4 Kx -0y +G-0F 


It is given that J(x- 0)? *3-0y =5 


or Jx?43? =5 
Squaring both sides, 3249-25 or P=16 or x=24 
Hence, x=+4orx=-4 


ermee cem. P a C'est 


3. Show that the points a, D, 6 0) and CL 2)arecolinear. 
Sol. ‘Let P(1, 1), QG, 0) and R(-1, 2) be the given points 


PQ = G-1)? +(0-1? = V4+1 = V5 units, 


OR = (1-3? + (2-0)? = Vi6+4 = 2V5 units 


RP = \(-1-1)? + (2-1)? = V4+1 = V5 units 


Now, PO +RP= (M5 + M5 ) units = 245 units = OR 


P, Q, and R are collinear points. 


ne coUo 


4. "Find the coordinates ofa polpton] Y-axis which is equidistant from the points (13, 2) and (12,3). 


-— — — — A n 


ds PEL, ata paci NR 
Sol. Let “t P(O, y) be the required point and the given points be A(12 ,-3) and B(13, 2). 
Then PA = PB (given) 


(12-0)? +(-3- y}? = (13-0)! «(2- 


=> J144 + +3} = Jte Q- y) 
Taking square on both sides, we get 
144 4 9 4 y? * 6y 2 169-44 y? -4y 

= 10y=20 > y=2 

. The required point on Y-axis is (0, 2). 
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ABCisa triangle in which P, Q, R are the Tal points oí of BC, CA, AB respectively The coordinates areAGS, 2), OU, 2) and 
PQ,2).Find RO. 


i TAN "verd de Ad: e Ac NI DAD dei uL t 
Sol. Let the coordinates of C be (x, 3 i 


—3+x 2+y 
[A en 


—3+x 2+y 


a“ = og = => x-3y--6 


Let the coordinates of B be (a, b). 





a+5 b-6 
=> 9 * ? =(2,2) 2 a=-1,b=10 


-1-3 1042 
Coordinates of R = as n (-2,6) 


B''P(22) C 





2 75 


RO - 0+2? « 2-6 = Jox:6à - 473 


; de eT pU LRA Eye queo mr Ttt np mms HN 
Find the ratio in | which the join of C4; 3) and (5. E is divided [by (X X-axis (i) Y CET. ME : 


Sol. () X-axis divides the j join of (xj, y) and (X5, yp) i in the ratio of -yi j»- - idis -2+ a 2 
(i) Y-axis divides, in the ratio of —x, :x, = 4:5. 


it roa KL 


EL Yu re eo ym 


7. The coordinates of A, B and C are í (er 5), 3,1) an and (6,1 "55 309 ROC t DRM i 3 ze z; and F are the n iddlep SE RA VEU eS ERIT OES 
| respectively. Calculate the area of the triangle | DEF. | ; 


LLLA 7, ar P Dee te oe oe 
BETA A UE euis i TA ae AF EBS CEE IEP 





3t5 1+7 AC-1,5 
Sol. Mid-point D (x4, yı) = ET Ea. 4) | ( ). 






-1+5 5+7 
Mid-point E (X5, v5) = 2725 x (2, 6) 


F(x, y3) E(x,, y;) 


-1+3 5+1 
Mid-point F (x3,93)=| 5 * 5 J| (53 


B(3,1) D(x, C 
Now, using the formula, area of triangle = ji (y2 =J; J+ (y —y,)+ X3 (9 -y )| ) (x1, Yi) (5, 7) 


= Area of ADEF = BC ~3)+2(3-4)+1(4- 6)| = 4 square units. 


Hence, the area of ADEF is 4 square units. T 


r t “i t 


Pam; m mm r: eB a Ie a a eere rr on ER pre ee Marini ^c 
8. 


What kind of triangle is formed by A(1, 2), B(4, 3andQS,9? a i in 
I Set Pitre: OE LETRAS EAS TEL EU EA LOR ee ee eai n 78 
Sol. 4B? - (4— 12 +G- 27 =9+1=10 
BC = (5-4)? + (6-3)? =1+9=10 
CA? =(5-1)? «(6-2 = 16 + 16 =32 | 
AB? - BC? = it is isosceles. 





~~ boas 


CA? > AB? + BC? since 32 > 10 +10 => ZB is obtuse 
Hence, ABC is an obtuse isosceles A. 


e: 


—A reer o 


Find the c co-ordinates of: ofa i point t which divides the line segment joining each hof ithe following pe points in nthe gi given ratio; 
___ Cl, 4) and (0,-3) in the ratio1:4internally, — 


3^» l——— ee i 


rm t Las ts pis = ai = 


— i 
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em e - 12^ n% an Tay aes | EIC MOS 


M TEL ALERT Y a TAS. » is he aay Mathematics T 


Sol. Let A (- 1, 4) and B (0,3) be the given points iid let P(x, y) divide AB in the ratio | : 4 internally 
Using section formula, we have 





ws t.i. m^ P 4c a t9 PT La RA PCIE NIE UR Of i nes ird Sont ow Dn acq deo AL TT 





* 





_1x0+4x(-1)_ 4 _ Ix(-3)+4x4 13 
1+4 ; =e te 5 


4-13 
E 5'5 5 divides AB in the ratio 1: : 4 internally. 


10. The area of. a s triangle is 5. Two of its vertices are [2 DAN and e, 2» The third vertex lies on y =x +3. Find the third verter. 


- 


Sol. Let the third vertex be (X4, y3), area of triangle = : Ib Qna 7 ya) * xo(y3 7 v) x30 7 92 Jl 
As x =2,y, 21,x2723,y; 22 , AreaofA=5 


| 
=> 5= 5 12(-2- »0*305 —1)+ x4(1+2)| 


Taking positive sign, 3x,+y,-7=10 => Sk FY C dia (1) 
Taking negative sign, 3x4 +y,-7=~10 > AX bm uns cumbre (2) 
Given that (x3, y3) lies on y 2x * 3 
So, a he ok | 1 | e. (3) 
. 7 13 
Solving eq. (1) and (3), x; = 2 »7 21 
. -3 3 
Solving eq. (2) and (3), x, = 3" » = 2 
7 13 -3 3 
So the third vertex are 2'3 |*|7'72 


IL A line pua through Gu s) and (h, h), If the slope of the line be m, show that qe » =m(le Baits 


Sol. Slope of Üe line j joining the points &in, yp wl BA, "7 





- =m | (Given) 


Cross multiplying, k — y, = m(h — xi) 


qe o. mrt at met tms —— oF «ome derum m tre a wre de Act 


| à : 
12. If three pes th 0), (4 p. and (0, bit ilean a line, show that à "E 21; 
EE E - viia. «D du odi E. Uw ite Ay rt JP res Me vv 
Sol. The given points are A(h, 0), B(a, b), C(0, k), iey Hist on ‘the same ‘plane. 

“. Slope of AB = Slope of BC 


— b x: e: 
Slope obla wes Slope of BC = ^ uU k-b 
a-h a-h 0-a -a 





E n E b Itiplication 
RT eke or by cross multip 
-ab = (a - hY(k — b) or -ab = ak — ab — hk + hb 
or Os5ak-hk-* hb: or ak + hb = hk 
hb a 


ividing by hk 96 i ug ON T 
Dividing by hk, CRT o V 
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2 E ^ ovde i M ra 7 3 k E A . E. S TE ads o dp s... PORC. oft "n id 
MU onere me n mter ed pr oa inan ; through (2, ; 2/3 ) and inclined withtheA-axisatanangieo? oU. 
Sol. Wehavex, =2,y¥, =2V3 

m= tan 60°= 3 


Equation of the line required is, y-243 = J3(x-2) = y-V3x=0 





Sol The line passes mens the Mon ea mz -4) 





— LY 
Equation of the line passing through (x, yj) and (x, 5) is Y- = es = L(x 
We have x, 7 -1,y, =1,x,=2,y,=-4 


do 





adii 
. . =} = 
EquationofABis y 4] 


Ly-l-ZG«) >  39-0)--56*1 


3y-32-5x-5 —5x*3y -3+5 =0 >5x+3y+2=0 





a vas passing threes 
AS Find thee equation of the line passing through the point 2,2) and cutting off intercepts on the axes (ho: 


Sol. Let the intercepts along X-axis and Y-axis be a and b 
a+b=9 
or b=9-a .. (i) 
The point A(2, 2) lies on the line 
Equation of the line intercept form is 


—+—= :.- (ii) 


= L7. ~ [Using ()] 
Since, point A(2, 2) lies on it 


2 a. 

—+—- =l 

a 9-a 

2(9-a)*2a _ 

a(9-a) 

= 18-2a+2a=a(9-a) 
18 =9a-a? 

= a*-9a+18=0=(a—-3)(a-6)=0 
a=} or a=6 
b=9-a b=9-a 
b=9-3=6 b=9-6=3 


ss lineis, +21 
a b 
X y E p 
—+=—=] —++=] 
6 3 ades 


2x *ty- 6and x * 2y* 6 
Hence, the required equation of straight lines are, 2x + y = 6 and x + 2y * 6 
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5 18210. , LI bae AOE ee oe ee VE. MN Co : , nate ‘ Gec 


ur "x 
Bs Baas TEES 55 3 SIE aS as err a ais Mu Co S xk Piero arate yy —— e 





- s 


——ÓÀ 


cem ed vom D mA Pen Tents gto eat TO NOn vader MN RTT Toe, TP 


16. Fi “Find eq: equation of the line uui tot the line3x 3- ay ey 2 oand | passing through the point cz D 


kiain o RSG 


y 
-— + 


Me 
nde nae va E 
II Cl A ut ab era 1 Bat E HT Ran PVT adt Mr rz ou) Ae s 03 TINTA ar ded) 


Sol. The given line is 3x —4y+2=0 
3 
Slope of the line = 4 
Let eqn. of the parallel line to the given line 3x 4y + 2 is 3x -4y +A=0 


3 
.. Slope of the parallel line = 4 


Therefore the eqn. of parallel line through (2, 3) is 
y-3= RS +2) 


or 4y-12=3x+6 


or 3x-—4y+12+6=0 or 3x—4y+18=0 





14. The distance of the point (x), yj) from the origin ............ 
iS “THE asus of a moving point is the path traced out by it 





DIRECTIONS : Complete the following statements with an poos "mne dd aid conoitions, l 
appropriate word / term to be filled in the blank space(s). 16. y-intercept of the line with equation, y =3x + 6 is .......... 
1. Points 2,2), (-2, 3) and (2, 3) forma ........... triangle. — !^ M of the line perpendicular to the line with equation, 


2. If x — y = 2 then point (x, y) is equidistant from (7, 1) and 


SPOT ae Lu SMES IE 

"el MI SESS Sees 

( evececccs ) ^T z i ; ur Y = ZW 
1 1 : MPAT 4o: 15 Eb L S + 3 ~e > - dm 


d. Distance between (2, 3) and (4, 1) is .............. DNE RON URS. 








. ints (1, 5), (2, 3) and (- 2, - 1 1) are ........... 
: 5 7 ^ (6 gh = (7 ^ 2) are the vertices of an ............ DIRECTIONS : Read the following statements and write your 
anie answer as true or false. 
6. Point on the X-axis which is equidistant from (2, -5) and — 1, The distance between P (x,, y,) and Q (x, y2) is 
(2,9). m 


d 8-99 . 2 
7. Point (— 4, 6) divide the line segment joining the points (x2 +x)" * (y + 9 P 


A(—6, 10) and B(3, — 8) in the ratio .............. 24. The coordinates of the point P(x, y) which divides the line 
8. (1,2), (4, y), (x, 6) and (3, 5)are the vertices ofa parallelogram segment joining the points A(x,, y,) and B(x;. y) 
taken in order, x and y are ........... internally in the ratio m, : m, are 
9, Area of a rhombus if its vertices are (3, 0), (4, 5), (- 1, 4) 
and (— 2, - 1) taken in order is ................ js —m,x, my,—m,y, | 
10. Area ofa triangle formed by the points A(5, 2), B(4, 7) and m, +m, , m, +m, 
11. "oae besoins and y if the points (x, y), (1, 2) and 3. The mid-point of the line segment joining the points 
(7, 0) are collinear is ........... xtX) xm ty 
12. Y-axis divides the join of (x,, y,) and (x2, y2) in the ratio of P (xy,vj) and Q (x5,/5) is ———— 5 5 


ee 4. The area of the triangle formed by the points (xj. V1) 
(X5, Y2) and (x4, 3) is the numerical value of the expression 


E | | sin Q2 7 Y3)+X2(93 7 1) t xy 7 »2)] 
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5. Points (1, 7), (4, 2), 1, —1) and (-4, 4) are the vertices of 
a square. 

6. Coordinates of the point which divides the j join of (-1, 7) 
and (4, —3) in the ratio 2 : 3 is (1, 3) 


T Ratio in which the line segment joining the points (-3, 10) 






Tetas mcam mgeem 


211. $ 








DIRECTIONS : Give answer in one word or one sentence. 





and (6, — 8) is divided by (- 1,6) is3 : 7 | l. Find the area of a triangle whose vertices are 

8. Area of the triangle formed by the points P(-1.5, 3) A(-8, -2), B(-4, -6) and C(-1, 5) i 

Q(6, -2) and R (-3, 4) is 0 ine 2. Find the radius of the circle whose centre is at (0, 0) and 

M NS à LA ae hich passes through the point (—6, 8) 

9, — Theratio in which the point kd l 

and (4, 6) is2: 1 point (5, 5) divides the join bf (1, 3) 3. If distance between the point (x, 2) and (3, 4) is 2, then find 

; lue of x? 

10. The distance of the point (5, 3) fi "axis i : the va 

poro DEAL Eie Aat india 4. . A, B and C are three collinear points. The coordinates of A 

: AM and B are (3, 4) and (7, 7) respectively and AC = 10 units. 
11.  Theslopeofthe line perpend 4 z(is— , 
å ADR MEER EE S Find the co-ordinates of C. 

12. The point of intersection of the lines x - 2 and y - 3is 5. Find the ratio in which the line x + y = 4 divides the line 

(2,3) joining the points (-1, 1) and (5, 7) 
13. The distance ofa point (2, 4 from Y-axis i EE UBI 6. Find the centroid of a triangle, whose vertices are (2, 1), 


(5, 2) and (3, 4). 
7. The two vertices of a triangle are (6, 3) and (-1, 7) and its 
centroid is (1, 5). Find the third vertex. 





DIRECTIONS : Each question contains statements given in two 8 Find the area of the triangle whose vertices are (a, a) 
columns which have to be matched. Statements (A, B, C, D) 


"(a tLatlh(at2;a). 
in column I have to be matched with statements (p, q, r s) in 9. The point A divides the join of points (— 5, 1) and (3, 5) in 
column II. the ratio k : 1 and coordinates of points B and C are (1, 5) 
and (7, —2) respectively. If the area of A ABC be 2 units, 





1. Column II gives distance between pair of points given in 





column I match them correctly. | then find the value of k. 
ColumnI | Column II 10. The line joining (+1, 4) and (5, y) is parallel to the line 
(A) C57,C,3) . (p: 417 aang e. wi n 
B) (5,6),(1,3) E joining & 4) and 2 4m Find the value of y. 
© ( B+), (0, B) © 6 11. Find the slope of the 
| line, which makes an 
(D) (0,0) —43,43) (s) 4/2 i angle of 30° with the 
2. Column II gives the coordinates of the point P that divides positive direction of 
the line segment joining the points given in column I, match Y-axis ESNS d 
them correctly. anticlockwise. 
Column I wn Column II 
(A) A(-1,3) and B (-5, 6) (p (7,3) 
internally in the ratio 1 : 2 12. Find the equation of the line passing through (—3, 5) and 
(B) A4(-2,1)and B (1,4) (q) (0,3) perpendicular to the line through the points 
internally in the ratio 2 : 1 : (2, 5) and (3, 6). 
(C) A(-1,7)and B (4,-3) (). (1,3) 13. Find the equation of the line, Which passes through 
internally in the ratio 2 : 3 (2, —5) and cuts off equal intercepts on both the axes. 
(D) A(4,-3)and B (8,5) (s) (1,0) : 14. Find the equation of the line perpendicular to the line 


internally in the ratio 3 : 1 


x— 7y + 5 - 0 and having x intercept 3 
3. Column II gives the area of triangles whose vertices are — 15, 


Find the equation of the right bisector of the line segment 


given in column I, match them correctly. joining the points (3, 4) and (-1, 2). 
Column! Column II 16. Find the equation of a line passing through point (5, 1) 
(A) Q,3),(-1,0), (2, - 4) (p) 40 and parallel to the line 7x -2y + 5 — 0. - 
' (B) (-5,-1),(,-5),(5,2) (q) 24 17. wate down the gradient and intercept on the Y-axis of the 
O (1,-1,(-4,6), C3,-5) () 32 line DUE, 
.(D) (0,0), (8, 0), (0, 10) (s) 10.5 | | 
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the vti «1, 2) and the point of intersection ofi the lines 
x+3y+1=0 and 2x *7y * 3-0 
16.  Findthe median to the side BC ofthe triangle whose vertices 











DIRECTIONS : Give answer in 2-3 sentences. are sot 1), B. 3) and C(4, 5). 

l. Show that the points A(5, 6), B(1, 5), C(2, 1) and D, 2) are = Anstisor «Qi = 
the vertices of a square. | dux» Long Answer E 

2. The graph of the equation y = mx + c passes through the - 
points (1, 4) and (-2, —5). Determine the values of mandc. DIRECTIONS: Give answer in four to five sentences. 

3. Find the equation of the line through the intersection of 1. Find the value of m for which the points with coordinates 

4x —y=2 andx+2y=5 and perpendicular to 3x- y = 5. (3, 5), (m, 6) and (1/2, 15/2) are collinear. 

au. Detemine the ratio in which the point P (m, 6) divides the 2. Prove that the points (4, 4), (3, 5) and (-1, —1) are the 

join ofA (— 4, 3) and B (2, 8). Also find the value of m. vertices of a right angled triangle. 

5. The lines represented by 3x + 4y = 8 and px + 2y = 7 are 3 A line perpendicular to the lines segment joining the points 

- parallel: Find the value of p. (1, 0) and (2, 3) divides it in the ratio 1 : n. Find the equation 

6. The co-ordinates of the mid-point of a line segment are (2, obibe Tio 

3). Heo-ortinsieantone onthe end points ofthe ine Fi ema A. Find the co-ordinates of the points of trisection of the line 
are (6, 5), find the co-ordinates of the other end point. segment joining (4, — 1) and (-2, 3). 

7. If A (3, 5), B (5, - 4), C (7, 10) are the vertices of a 5. In what ratio is the line segment joining the points (—. —3) 
parallelogram taken in the order, then find the co-ordinates and (3, 7) divided by the Y-axis? Also, find the coordinates 
of the fourth vertex. = eee Vom, uw of the point of division. 

8. Find a point on the X-axis, which is equidistant from the 6. Find the equation of the straight line which passes through 
Points (7, 6) and (3, 4). l the point of intersection of the lines 2x — v + 5 = 0 and 

9. The vertices of APQR are P(2, 1), Q2, 3) and R(4, 5). Find 5x * 3y —4 — 0 and is perpendicular to x — 3v * 21 — 0. 

equation of the median through the vertex R. l 7. Theareaofa triangle is 5. Two of its vertices are (2, 1) and 

10.  Theowners of milk store finds that, he can sell 980 litres of (3, —2). The third vertex lies on v = x + 3. Find the third 

milk each week at € 14 / litre and 1220 litres of milk each vertex. : 

week at € 16/litre. Assuming a linear relationship between — 8, Find the area of the triangle formed by the points joining 
selling price and demand, how many litres could he sell the mid-points of the sides of the triangle whose vertices 
weekly at € 17/ litre? are (0, — 1), (2, 1) and (0, 3). Find the ratio of this area to the 

11. The line through the points (h, 3) and (4, 1) intersects the area of the given triangle. 

line 7x — 9y — 19 = 0 at right angle find the value of /. 9. Find the coordinates of the foot of perpendicular from the 
12. P(a, b) is the mid-point of a line segment between axes. point (-1, 3) to the line 3x -4y — 16 2 0 
Show that equation of the line is 10. The vertices of a triangle ABC are 4(4, 6), B(1, 5) and 
ya C(7,2). A line is drawn to intersect sides AB and AC at D 
—+—=2, 
a b l l and E respectively such that AD - AB a = 3 . Calculate 

13. Find the value of m, if the line passing through the points AB AC 4 
A(2, 3) and B(3, m + 5) is perpendicular to the line passing the area of the AADE and compare it with the area of 
through the points P(—2, 3) and Q(-4, —5). AABC. 


14. Find the value of k for which the lines 


lx — 5y * 4 — 0 and 4x - 2y + 5 =O are perpendicular to each ll. Show that the points (2, 0), (-6, -2), (-4, —4) and (4, 2) 
other. form a parallelogram. 


15. Find the equation to the straight line which passes through 
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DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 


l. 


P, Q, R are three collinear points. The coordinates of P and 
R are (3, 4) and (11, 10) respectively and PQ is equal to 2.5 
units. Coordinates of Q are — 

(a) (5,11/2) (b) (11,5/2) 

(c) (5-112) © (d) (-5,11/2) 

C is the mid-point of PQ, if P is (4, x), C is (y, -1) and Q is 
(—2, 4), then x and y respectively are — 

(a) —6and1 (b -6and2 

(c) 6and- 1 (d) 6and-2 

The ratio in which the point (2, y) divides the join of 
(— 4, 3) and (6, 3) and hence the value of y — 

(a) 2:3,y=3 (b) 3:2,y=4 

(c) 3:2,y=3 (d 3:2,y=2 

Ratio in which the line 3x + 4y = 7 divides the line segment 
joining the points (1, 2) and (2, 1) is 

(a) 3:5 (b) 4:6 

(c) 4:9 (d) None of these l 
The point on the X-axis which is equidistant from the points 
A(-2, 3) and B(5, 4) is 

(a) (0,2) (b) (2,0) 

(c) (3,0) (d (2,0) 

The area of the triangle formed by the line 5x —3y + 15 - 0 
with coordinate axes is 


(a) 15cm? (b 5cm? 
LA, 
() 8c ` (d) 3 "n" 


The point which divides the line joining the points A (1, 2) 
and B(-1, 1) internally in the ratio 1 : 2 is 


(c) (15) (d) (1,5) 

The centroid of the triangle whose vertices are (3, —7), 
(-8, 6) and (5, 10) is 

(a) (0,9) (b) (0,3) 

(c) (1,3) (d) (3,5) 

The points A (—4, — 1), B (-2,—4), C (4, 0) and D (2, 3) are the 
vertices of a — 

(a) Parallelogram 


(b) Rectangle 
(c) Rhombus 


(d) Square 


10. If the point P (p, q) is equidistant from the points 
A (a * b, b—a) and B (a — b, a * b) then— 
(a) ap -by (b) bp=ay 
(c) ap+bq=0 (d) bp+aq=0 


1. 
1. If y = ax? + 7x — 15 makes an intercept of i units on 


X-axis, then the value of ‘a’ is 

(a). 7 (b) -15 

(c) 2 (d) -8 
12. The angle made by the line J3x - y 4-3 — 0 with the posi- 

tive direction of X-axis is 

(a) 30 (b) 45° 

(c) 60° | (4 9» | 
13. The equation to the line passing through the intersection 


of 42 —1 24+ 21, whereab =a + b and (1,2) is 
a 


a b b 
(a): x=1 (b) x=2 
(c) yel (d) y=2 
14. Equation of a line whose inclination is 45° and making an 
intercept of 3 units of X-axis is 


(a) x+y-3=0 (b x-y-320 
(c) x-y+3=0 (d x+y+3=0 
15. Equation of a straight line out of the following : 
(a) y=2x? Q) x7 +9 =e? 
2 2 
. OTT A | x y 
—+—=] — + =m = 7 
(c) &, 0 ) a^. P 


16. The equation of the line with inclination 45? and passing 
through the point (—1, 2) is 
(a) x+y+3=0 


(b) x-y+3=0 
(c) x-y-320 


(d x+y-3=0 





DIRECTIONS : This section contains multiple choice questions. 


Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 


Lo—————————————————————————————————ÓÓá——9 O!— —— '» $'à $1 (!/7—— 
1. Thearea ofa triangle is 5 and its two vertices are A(2, 1) and 


B(3, -2). The third vertex lies on y =x + 3. Then third vertex 


IS 
20 
(23) 


(d) (0,0) 
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2. The medians AD and BE of the triangle with vertices A(0, b), , eae PGT py + e RI i i n Rae OAA 
B(0, 0), C(a, 0) are mutually perpendicular if Un» Assentios 2 ác Reason: TA, 


- me : ——— —— - m (S av dee fce venr yasni tay pes roo e 
zia ^ "^^"éswéisteGeometry | Mathematics] 


a = "3 — 
(2) b- V2a (D a-J2b DIRECTIONS : Each of these questions contains an Assertion 
(c) p=-J2¢ (d) meh followed by reason. Read them carefully and answer the question 


on the basis of following options. You have to select the one that 


2, _ The equation of the line parallel to 3x — 2y + 7 = 0 and best describes the two statements. 


making an intercept —4 on X-axis is 









(a) 3x-2y+12=0 (b) 3x-2y-12=0 (a) Ifboth Assertion and Reason are correct and Reason is the 
(c) 3x *2y-12-0 (d) ~3x+2y-12=0 correct explanation of Assertion. 
4. | Which of the following points is not 10 units from the origin? (b) Ifboth Assertion and Reason are CE: MOER eau iSt 
the correct explanation of Assertion. 
(a) (-6,8) (b) (—4,-6) w-— E 
(c) IfAssertion is correct but Reason is incorrect. 
(0 (-6,-8) (d) (6,4) (d) IfAssertion is incorrect but Reason is correct. 

5. Equation of a straight line passing through the point of 1. Assertion : Let the vertices of a A ABC are A (-5, -2), 
intersection of x — y + 1 = 0 and 3x + y — 5 = 0 and B (7, 6) and C (5, — 4), then coordinate of circumcentre is 
perpendicular to one of them is (1,2). ° 
(a) x*y*3-0 (b x*y-3-0 Reason : In a right angle triangle, mid-point of hypotenuse 
(c) x-3y-5-0 (d x-3y+5=0 is the circumcentre of the triangle. 

6. The distance between which two points is 2 units? 2. Assertion : If A(2a, 4a) and B(2a, 6a) are two vertices ofa 
(à (-2,-3)and(-2,-4) (b) (0,4)and(0,6) equilateral triangle ABC then the vertex C is given by 
© (2)and(6,2) — (d) (4,-3)andQ,-3) (2a+av3,5a). 

7. Find the locus of a variable point whose distance from Reason : In equilateral triangle all the coordinates of three 
A (4, 0) is equal to its distance from B (0, 2). " MEN can e rational. xd; tet kids 

ugar: Lie con i ssertion : The equation of the straight line which passes 

(a) 6x-3y-9-0 (D 2x-y-3=0 through the point (2, —3) and the point of the intersection of 
(c) 2x-y+3=0 (d) 6x+3y+9=0 the lines x + y+ 4=0 and 3x—y-8=Ois2x—y-7=0 

PEPE I Reason : Product of slopes of two perpendicular straight 





I i> P a S m Eds r em «i: . - lines 7 jb 


LN 
e 
EC. S 


TIT Rec tmamm mom om f m 
r 





C 
DIRECTIONS : Study the given paragraph(s) and answer the 


mm ati 
following questions. - DIRECTIONS : Following question has statements (A, B. C. 
———————  . — D.) given in Column I and statements (p. q.r. s...) in Column ll. 
Let there be two points (4, 1) and (5, 2) in a two dimensional Any given statement in Column I can have correct matching 
coordinate system. A line which passes through the above give with one or more statement(s) given in Column II. Match the 


points and intersects the coordinate axes forms a triangle. entries in column I with entries in column II. 
1. The equation of the line passing through the above given 1, Column-l Column-ll 
points is (A) Equation ofa straight line (p) y=mx+c 
- - *y-13-0 x y 
(a 3x yr 13=0 (b) 3x y (B) Slope intercept form (q) = E zl 
(c) x+3y-13=0 (d) x-3y+13=0 | a 
. 1 (C) Two point form () m =m 
2. The point of intersection of the above line with both the (D) Parallel lines (s) m,.m,=-1 
coordinate axes is | 
.-» : 
(a) (13/3,0)and(0,13) (b) (0,13/3) and(13,0) (E) Perpendicular lines ( »-A 432-4) 


X3 - x 


(c) (13,0) and (0, 1/3) (d) none of these 


The area of the triangle so formed is t> HOTS Suc t i y - a ion : 


+ 








169 ; 169 — 1; DIRECTIONS : Answer the following questions. 
(a) -77 sq,unite (b) -y #4. unis | | | r 
1. ABCD is a quadrilateral fromed by the points 4 (l, P^ 
169 B (-1, 4), C(5, 4) and D(5, -1). P. Q, Rand S are the mid-p9 
(c) ve" units (d) none of these of AB, BC, CD and DA respectively. What type ? 


‘quadrilateral PORS? 
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2. Thetwo poate vertices of a square are — 2) and (3, 2). 


Find the coordinates of the other two vertices. 
3. Inthe diagram ABCD is a square. Find the coordinate of C 


and D if the coordinates of A and B are (a, 0) and (0, b) 
respectively. 


X 







e Ma Tr 
t EE =" 


FILL IN THE BLANKS : 





|.  rightange _ 2..- (3,5) 3... 22 
Non-collinear 5. isosceles 6. (-7,0) 
aT 8. (6,3) 9. © 24. sq. units 


10. 2 sq. units 1l. x+3y=7 
12. —x, :x, [Remember the formula or work out by taking two 


arbitrary points] 

13. ze [The three vertices of the A are (0, 0), (a, 0), (0, b) 
etc.] 

14. Em yp 15. locus 16. 6 

17. (-1/6) 

l. False 2. False 3. True 

4. True 5. True 6. True 

y^ False 8. True i 9, True 

10, False 11. False 12. True 

13, False 


l. (32—5s;(b > p;(c) 9 (d)—r 
2. (35s;(b)—9;(c)r; (d) p 
3. (a); (b) 91; (c) 3 q; (d) Op 


d mH ÓO» nm mem mum deste 


— Á— NTN, 


215. 3 


A(0, D, BC3 “1, c. -]) pd D, yfo form NETTE] 
Find the slopes of its diagonals and the point of intersection 
of the diagonals. 









The hypotenuse of a right isosceles triangle has its ends at 
the points (1, 3) and (-4, 1). Find the equation of the legs 
(perpendicular sides of the triangle). 


Find the equations of the medians of a triangle formed by 
the linesx -y —620,x-3y-2-7 0 and 5x -3y * 27 0. 
Find the equation of the line passing through the point of 
intersection of the lines 4x + 7y —3 = 0 and 2x -3y + 1 — 0 that 
has equal intercepts on the axes. 






er 


ro Explanations t 
| Selected Curtio " 


aap $, 





VERY SHORT ANSWER QUESTIONS : 


Using the formula, area of triangle 


1 Ly 
=z (x27 x3)* x2 (y3 - n) (n = y2 )| 
Area = 28 sq. units. 
Let A(0, 0) and B(—6, 8) be the given points. 


Now, radius of the cirlce is same as the distance of the line 
segment AB. 


B(-6,8) 


- AB- J(-6-0) +(8-0)? = 36x64 = Vi00 =10 


Hence radius of the circle is 10 units. 


2= J(x-3)2 +(2-4)? 2= y(x-3)? +4 


Squaring both sides 
42(x-3)*42x-3202x-3 


AB = J01 -37 *(7-4y =5 


AC=10 A(3, 4) B(7,7) C(x, y) 
C 


Since A, B and C are collinear 
BC=AC-AB=5 
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216 











— Bisthe mid-point of AC. 10. Since the two 
If the coordinate of C are (x, y), then ; — - 
3 e) Slope of Istline = 275 227^ 
+ — f — 
213 p wot Lhe 
: 241 
—x-llandy-10 ` |a. 2 — 1 
SI f 2nd line = =— 
Hence, the coordinates of C are (11, 10). "em 5 17.4 
á o-- (252-1 | 212 2n | 
+ — Ratio 547-4) 2 Now; 2 = = art 
| 6 4 
2+5+3 10 14244 7 
X = Á- = an eo—_—_—=— : : 11 
3 3 3 3 Hence, the value of y is ru 


7. Let ABC be a triangle whose vertices are 
ÀÁ — (6, 3), B=(-1, 7), C=(x, y) 
and centroid G = (1, 5) 


11. The line OP makes an angle of 30? with Y-axis measured 


anti-clock-wise 
. OP makes an angle of (90° + 30°) = 120? with positive 


Then using the formula, for snail 
coordinates of centroid \ direction of X-axis 
Slope of OP = tan 120? 5 
A (6,3) \ | | 
! = tan (180° — 60°) =—tan 60? —— /3 


AS \ 12. y-5=5(x+3)=> 5x-y+20=0 
bo c 13. Here the intercepts on the both axes are equal, So, a = b. 
s : egret eh n aN. 
ayer 
7 i RÀ Siew Using the intercept form n E 


B (-1, 7) The line passes through (2, — 5), 
| à | 2 -5 
3 3 a a 
=> x-7-2andy-5 
l , "WM um O 
Hence, the third vertex is C = (22, 5) The required equation is E » "M l 


8. To make it easy, assume a = 1 
= x+y+3=0 


14. 7x+y-21=0 
15. Slope ofthe line joining the ` 
points A(—1, 2) and B(3, 4) 








vox c I 
3+1 4.2 
PQ is the right bisector of 4B 
N 
* P 
A (-1, 2) B 4 
| my 2906.9. 
Therefore, the vertices are (1, 1), (2, 2), (3, 1) Q 
Area of AABC = =X AD BC =—x1x2=1 ^ Slope of PQ =-2 
, =1+3 2+4 
3k-5 N l middle point of Bi | 22 Juan 
9. A=| p1’ G41 |» AreaofA ABC -2 units 2 2 
k+l k+l ; 

7 Right bisector passes through M(1, 3) 

Ue ias Equation ofright bisect isu-3m-2G 09-20 €2 
MEC GE OA EENE ES E dare eR. 3 (x- 1) 9 -2Y 
- Atl k+l k+1 y 0 = Q2x*ty-5-0 

p =+2 es — 6. — The required equation of the line is 7x - 2y - 33 = © 
d 17. m =- 4/3, c=4 


— 14k-66 =+4 (k+l) = Ptr 31/9 


` 
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SHORT ANSWER QUESTIONS ;: 





60 
Im AB * BC CD» AD OT 8x, = 60 or x Ery 
AC? = AB? + BC? = ZABC=90° 
ABCD is a square. j į! q= 15 . 
g: m3, c1 2 ; zs : 
3. Point of intersection ofthe first two lines is got by solving 7. The point P on X-axis equidistant from A and B is 
them, 15 0 
4x-y=2 ! att) 2. 
x*2y-5 —(2) 9. The vertices P and Q are (2, 1) and (—2, 3) respectively. 
(1)x2 = 8x-2y=4 (3) | 2-2 143 l 
_ Adding eq. (2) and (3),9x 29 > x=1 The middle point is FF) or (0, 2) 
| 2 2 
From (1), 4(1)-y22 > y=2 | l ^ . 
=f ~. Equation of the median RS, where R is (4, 5) and Sis the 
‘m’ of3x -y-5is3 ‘m’ of perpendicular line = 3 point (0, 2) is 
PE. ou | - x 
Reqd. eqn. is (y-2)= > (x1) = 3y- 6e x1 m 5-4 Se == (0-4) 
=> x+3y=7 i 
4. A(-4,3),B(2,8)and P (m, 6) R(4, 5) 
k:1 
A (4,3) . (,P(m 6, ^ ..B(2,8) 
Let P divides the join of AB in the ratio ofk : 1 (2, 1)P QC2,3) 
— kx8+1x3 S (0, 2) 
. y coordinate of P= "e C RM | 
or 4(y-5)23(x-4) or 4y -202 àix-12 
| 8k 43 ie. 3x-4y--8 
=e = = = /2 
" k+! mera adt cM nist s Equation of median RS is 3x - 4y + 8=0 
^. P divides the join of AB in the ratio of 3 : 2. 10. Let y litre milk is sold at X x/litre x and y have linear 
relationship i.e., 
3x2+2x(-4 = ie. iti ight li 
E S df Pu ae (-4) y=a+bx i.e. itis a straight line 


Now, y, =980 litre, x, = 14/litre, y,= 1220 litre, 
x, =% 16/ litre 


_ 6-8 =—2/5 ; 
sn n. Slope of the line _ 1220-980 _ 240 


= ————- = — =120 
5 p=3/2 | 16-14 2 
6. (-2,1)isthe co-ordinates of the other end point. *. Equation ofthe line, y - 980 = 120 (x— 14) 
7. Co-ordinates of fourth vertex D = (15, 19) eene “i " pese iliius 
8. Let the point on the X-axis be (x,, 0). The other — | y 1340 
have PA = PB or PA* -PB l 
A and B are A(7, 6) , B (3, 4) we have Hence x = 1340 litre milk may be sold at X 17/litre 
Y " N we 11. — Slopeofthe line PQ passing through P(A, 3) and Q (4, 1) 


Pl had 


Slope of the line AB, 





7x-9y-1920 is 2 


or (x, ~7)2+62=(x, ~3)2 +4? The lines AB and PQ are 
or x,2—14x, +49 +36 =x,2-6x, +9 + 16 perpendicular to each other 
or -14x +85=-6x +25 mm, = -l 
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y 14 =-9(h-4) 


——x—--—] 
M ule 0 
- bol : . 22: 
or 9h-236—14 - or 9h=22 or a 
IL —L--2 I3. deccm 14. k=-5/2. 
a b INE T. 


15. . Hence, » equation can be found out by using two o point form. 
É aai Ramos 
J27-» M-A 
= 3x+y-5=0. 
gi Let E be the mid-point of side BC. 


244 2 
KA g~ ENET | =(3, 4) 


A(-2, 1) 





* C(4, 5) 





BOS) T ES UT 
Equation of line AE is 
NT. ms 





* e o (p X)—-X (x-xj) 


a 5-3x- 3 
- The required equation. of the median is 


"ax- 3yt2- -0 


LONG ANSWER ario S sas - 


^]. If points are collinear, then one point divides the other 
7 two in some ratio. 


I 15 
Let point (m, 6) divides the joint of m » and (i 2 S) in 


the ratio k : 1 Then 








k 
k 15k RS 
, (m,6) = pe 2 M => m=4—- iL i) 
: k*l1' k+l” 





From (2), we get 


15k 
6k+6= 7 +3 = mp ret ER => k=Ż 


2. 
Substituting, k = 3 in (1), we get 


os +3 — 
gate 3 s n 
mz -2 == 
| LY ži 2 
3 3 3 


For m= 2, points are collinear. 
Let the points (4; 4), (3, 5) and Cl, 1, —1) be denoted by P, Q 
and R; respectively. 


Now PQ - Ja -4y *(5-4y -J2 
QR = y(-1-3)? « C1-5)? = 452 
and PR = Jc —4)? +(-1-4)? = 450 


Therefore, PO? = 2, QR? = 52 and PR? = 50 

We observe that the sum of square of two sides, PQ and 
PR, is equal t the square of the third side QR i.e., 

QR? = PR? + PQ? 





Phen p 


If follows from the converse of the Pythagoras theorem 
that the triangle POR is a right triangle and the right angle 
is 

at P. 

Slope of the line joining the points A(1, 0) and B(2, 3) 


Slope of the CD, perpendicular to AB = 3 
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[The lines are o to y, m.m, = Aa] 
The point P divides AB in the ratio 1 : n 
Coordinates of P are, 





Em S Jor n+2 3 

l+n ° lèn n+1'n+1) ` 
Equation of the line CD, which is perpendicular to 4B 
passes through P is 





Pd 
we 3 
Using the formula, B 





n+2 
3 (n 1)y-9 =~(n+{ x- ' do sou 
n+l C 
—— (n * Dx (n +2) 
=> (n+l)x+3(n+l)y=n+2+9 
=> (n+1)x+3(n+ly=nt+ll | 
Let P and Q are points of trisection (points dividing in 
three equal parts) of AB, i.e. AP=PQ=QB. — 
A P Q B 
e—a 
(4-1). (-2,-3) 
The point P divides AB internally in the ratio 1 : 2. 
Therefore, the coordinates of P will be given by : 
-matma 2x4*102) _4 


m, +m, 1+2 
_ my, tmy _ 2x (-1)*- 13) 0 294 
m, +m, | 142 3 


5 
Therefore, the co-ordinate of P are (2-2) 


For the coordinate of Q, m; = 2 and m, = 1, 
oix ema  M4)*2(72) o 
m, +m, _1+2 


= y+ Myr acps2c». 7 
m, +m, 1+2 3 


^. Point 2 -(o-2) | 


Let Y-axis divides the join of (-2, —3) and (3, 7) in the ratio 
k: L. 


y 





3k-2 7k-3 
Point of division is Cel kl 


As this point lies on Y-axis, therefore, X-coordinates = 0 


3k 
= ey tees, m PE 
k+] 3 


2 
= Ratiois 7 :1, Le, 2:3 


Substituting in (1), we get 





3 — |-(01 
Point of division is 9, (0.1) 


The equation of a line passing through the point of 
intersection of the two given lines is 


(2x—y+5)+k(Sx+3y—4)=0 --{i) 
2+5k  245k 
Slope of line (i) ism, = E 14+3k ~ 13k 1—3k 


1 
Slope of line x -3y +21 =Oism,=3 
Since above two lines are perpendicular 
=> m, x m,=-1 
_, 2+5k 1 


x—-=-l => a 
nd 3k 3 l 4 





- 


5 
Putting k =— 1m the equation (t the UNIS idis of 
the line sted 0. 


Let the third vertex be (x3, y;). Area of a whose 
vertices are Gap (x5, y5) and (x3, ya) 


= tmz- yta -n)a - BAN 


AS x= -2,y 21,x; =3, y=- 
Area of A—5 (given) 


= 5=112-2- 3) 305 -D+ (1+2)| 
= 107|3x, +y3— 7| 

Taking positive sign, 3x, - y3-7=10 

=> 3x3 +y,=17 

Taking negative sign 3X *y4777—10 
=> 3x,+y,=-3 


ray eT ee (ME (2) 
Given that (x3, y) lies on y=x+3 
So, -X3 ty, =3- ` 


Solving eq. (1) and (3), x; = ; ym E 


Solving eq.(2)and(3), x, = B A= 3 


2 ° 

22 AIA 
Let A (0, -1), B(2, 1) and C(0, 3) be the vertices of AABC. 
Let D, E and F be the i at of sides AB, BC and AC. 


. - T 13 al 
So, the third vertex are (2.2) or ( 3 3) 
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0+2 -1-«41 AD 1 
The coordinates of D, E and F are 37 2 +) 10. 4B 4 
- D-DB 
[= 3) (= 2H = 44D=AD+BD=> 3A 
2 2M 2” 2 | AD | 
i.e., D(1, 0), E(1, 2) and F(0, 1) respectively. = DB: 8 
ff A (0, -1) D divides AB in the ratio 1 : 3. 
! 13 23 
By section formula, the coordinates of D are 4" Fy i 
D F 
Similarly, E divides AC in the ratio | : 3. 
C (0,3 19 
B (21) E. EL The coordinates of E are (^ 5] 
Area of AABC , according to formulae, Area of AADE 
l 9 
= 5012 — ¥3) + X2(¥3 - Yn + X3(¥1 - y2)] -UBs b 3 ¢5_6)419(6_2 
| | alta ft a OOF 4, (974 | sq units 


[where (x), y;), (X2, y5) and (x3, Ys) are coordinates of 


vertices] 
Abas units d > sq units 


a Loa: —3)+ (2)3+1)+(0)(-1-1)] 
Area of AABC 


Med —— 
-2(0*8*0)- 4squnits | -2H6-2«10-947(-5) sq. units 


s 1 A 
= —[1(2 - 1) -101 0) - (0(0 — 2)] - 1 l 15 
Area of ADEF ate 1) +1( ) + (0X )] =5l12-4+7|sq. units M sq. units 


Areaof ADEF 1 | 
AreaofAABC 4 | , SEE AS [15 atl. 


Tu ^ 
Hence the required ratio is 1 : 4. Area of A4BC 32 15 16 
9, The equation of the given line is3x —4y—16-—0.Letthe 11. Let the given points be 4(2,0), B(-6, —2), C(—4, 4) and 


equation ofa line perpendicular to the given line is 4x * 3y DX4,2) 

+ k= 0, where k is a constant .If this line passes through 

the point (—1, 3), then | Then, AB - + » 2)? +(-2 -oy a Jes units. 
—-4*9-k-202k--5 
The equation of a line passing through the point BC- (446)? + (4422 = [g units. 


(—1, 3) and perpendicular to the given line is 


4x*3y-5-0 . CD= (44.4)? (24.4) = fe units. 


The required point of the foot of the LN" is 


the point of the intersection of the lines — | DA- h4- «(2-0y. = Jg units 


3x-4y- 16-0 ... (i) and 


ik UM UN A sl ^: AC= (4-2)? *(4-0) = J52 units. 


Solving (i) and (ii) by cross-multiplication, we have 


a SS cu P s BD 7 (4-6 (242) = 10 units. 





20+48 -64+15 9+16 . Clearly, 
LN BUR PR. AB 7 CD, BC- DAand AC # BD. 
68 -49 25 25" 25 i.e., the opposite sides of the quadrilateral are equal and 
68 -49 diagonals are not equal. Hence, the given points form 2 
The required point is (25 35] parallelogram. 
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adea Sida da 


SEG 2: 


4 > 
N I. 
^ 


X PC HM Qt 


ove - A 
rdin: ate ka leometry. QU x! si 


PASSAGE BASED QUESTIONS: 













DELE ECC CU LUE ea 


1. (b) Equation ofa line passing through two points (X4, Y1) 


1. (a) 
2. (a) Since C(y,- 1) is the mid-point of P (4, x) and 
Q (-2, 4). 
4-2 4+x 
E y and pm -l 
^ y71l andx=-6 
Let the required ratio be k ; 1 2. 


We have, 





(a) 
Then, -A or mE 
k+l 2 


3 
.. The required ratio is lors 12 


3(3) + 2(3) 
Also, y= -aa =3 
3(1)+4(2)-7 4 4 
3(-2)+4(1)-7  -9 9 
Hint Let P (x, 0) be a point on X-axis such that — 3. 
~ — AP - BP 

=> AP?- BP? 

= (x*2) (0-3)? -(x-5)» (0 - 4? 

— x-4x*449 = x?2-10x*25-16 


(c) 





wp Apt 

and (Xx, y) i Sym MN 
x-4 5-4 
Required equation is y-1 "2-1 


= -3x+12=y-1 

Required equation is 3x + y - 13 =0 

We get the point on x-axis by putting y — 0 in the 
equation 


13 
= 3x-—13=0or ene i 


13 
T —, 0 
Point is ( 3 ) 
And, we get the point on y-axis by putting x = 0, 
s y713 
Point is (0, 13) 


l . 
Area of triangle is 2 x base x height 


ASSERTION & REASON: 





or wanes 1. (a) ABC is a right triangle, right angled at C as 
6. (d) 7. (v) 
“xy +x) + Tyetr (m 4c) (mpc) ( (2-5 s) 1 
x = = 
8. (b) [Hint. Centroid is (atm th at AC) (™gc a5 1529 


, 


l =F esti) 
<A ao 


Hence circumcentre is mid point of AB =(1, 2). 
2. (c) Let A(x), yi), BX, V2) & C(x,, y3) are all rational 


3 3 coordinates 

i.e. (3.5 )« (0, 3)] ,I^ » ! 

vote MER. wi ar(AABC)= 52 y2 ! 
9, (b) 10. (b) 11. (c) Xs y» l 
12. (c) 13. (a) 14. (b) 
15. (c 16. 

(c) (b) x. elastin ad] 

1. (a,c) 2. (b,d) 3. (a, d) LHS = rational, RHS = irrational 
4. (b,d) 5. (b,d) 6. (b.d) Hence (x,, Y) (x3, V2) & (x3, V3) cannot be all rational 
7. (a,b) .3. (b) Any line through the intersection of 


Let the coordinates of P be (x, y). 

AP? = (x - 4. - (y- 0 =x? +y? - 8x + 16 
and BP2- (x - 0) - (y- 2 =x? +? - 4y + 4. 
Since AP? = BP? 
=x +y? -8x +16=x? +y? - 4y * 4 from which 
8x-4y-12=0 or, 2x-y-3=0 l. 


x*yt4-0&3x-v-870is 
(x + y * 4) + A(Xx - y - 8) = 0 since it passes through 
(2, 3) so A = —3 hence required equation is 2x — y — 7 — 0, 


(a) - 


P, q, t (b) -p;(c) -t (d) r; (E)-s 
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. 








m P is the mid pointof AB ..... 


| die] afd 3 
Coordinates of P are T3 673 m [7h 





Qis the mid-point of BC 


" (-1+5 4*4 
“^ Coordinates of Q are | ; 2 75 | =(2, 4) 





A(-l,-l) ^S D (5, 4) 


B(-14 Q 
R is the mid-point of CD 
5+5 -1+4 
-. Co-ordinate of R are | Uil) - (52) 


Sis the mid-point of DA ` e 


5-1, -1-1 
.. Co-ordinate of S are 2" 5 — (2, -1) 


! ; n yt Pss | 
^ (1 z), Q (2, 4), ss 2) and S(2,—1) are the mid- 
points of 4B, BC, CD and DA respectively. | 
Now T i 


i 
- 2 Y. 25 [ola OL 
PQ- ja) +(4 z) = 9+= ian 
| = 1 
zs Mau" D nl 25 eere Ht 
OR - ,|(5—-2) (3 J =P ee 
2 
_ | _5)24{ 122 _ | 25 an [Sha 6l 
RS - (2-5) 4 3 maf er 
-1-2 su] 25.5. er. 
cia tum tetra t 


Also diagonal PR | 
-46*D' *|777] = V36+0 = 436-6 
| l 


and diagonal 


| so = (2-2)? +(4+1) = /0+(5)* =/25 =5 


. Diagonal PR x Diagonal QS | 





Nmy metum 

p: 5 Serer EE AC US ta 2g er ata T YR c ono aestum Ie c PHP 
222 f RAT aAA a In PRU Pee Ot owe if Qc Ww “LALA LJ 
= vr Mg þat ig nary ^E e Ar n , L à A i A of et tardy” ee rate et ay rh ee hd 
2 Dd db NONE DOREM ea ee DE a 


° Let the vertices of a square be 4, B, C, D and 4= 13 


HOTS SUBJECTIVE QUESTIONS: 2. 


oF "^ VAD Sil A » 4 ow 
i 5 


AMATN EPA eS 


and C 2 (3, 2). Let B = (4, Y1) and D = (x7, y,) 

In a square, all sides are equal, so, 4B 7 BC- CD« p, -" 
both the diagonals are equal, so, AC » BD. 

Diagonals of a square bisect each other . 

Let diagonals bisect each other at P. So, P is the mid point 


3-1 242 
of AC, So, co-ordinates of P — "x xc» (1,2) 


— 2 , 
ACLS (x; y) 
(Xa, Yo) VAN 2) 


AB = BC => AB? = BC? 

= (x, +1)? + (y, -2)? =(, -3y-*(y -2y 
=>x)2+2x, + 1=x,2-6x, +9 = 8x, 78— x, =1 
| Xj +X. 


2 


Since P is also the mid point of BD ; l 


>x] +x, =2 or I+x,=2=>x,=1 
AC? = AD? + DC2 


| G* 1? + (2-2)? =(xy +1)? +(y,-2)? 


* (5-3 +0, - 2) 5 
220,-2* +(1+1)? «(1-32-4? 

=> 2(y,-2)?+4+4=16 

2205-2* =8 =) -2)? = 45 y-24 2 

= y2=4, or 0 | TE 

Since P is mid point of B and D also 


Jp 


a N ! B. i 
=> 2 -2-2»yp y 7 4 > if y, 7 0, y, =4and ify 





So, y, 7 amd y, - 4 ory, =4 and y, =0 

Hence, coordinates of the other two vertices are (1, 0) and 
(1, 4). | 

As given, coordinates of A is (a, 0) and B is (0, b). OA =4 
and OB = b, . 

Let coordinates of C = (x,, yj) and D = (x2, y). Draw 
perpendicular from C on Y-axis which meets at E and CEL 


OE. Draw perpendicular from D to X-axis which meets at F 
and DF L OF. 


ZABO + ZABC * ZCBE = 180° 

= ZABO + 90? - ZCBE = 180° 

=> ZABO + ZCBE «90? (1) 

In ABEC, ZEBC =90° and ZCBE + ZECB + ZCEB= 180" 
=> ZCBE + 90° + ZCEB = 180° [ ZCEB= 90" 
= ZCBE + ZECB = 90° ...(2) 
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TIME 





rra vun / 1 sAr a Poema 
1 | A 23 bens Af VS 
ENCES I Coordinat 


T C. 


From (1) - (2) ZABO = ZECB in SO, ZOAB- - ZCBE. 


AB - BC- CD- DA 
[ These are sides of square ABCD,] 


BC s 
sin ZOAB = — =sin ZEBC = —-z —L 
B BC BC 
JP ud re zb [S 
AB BC piace ABS BC] 
—À P3 
AB AB 
= cos EBC EB _y-> 
BC BEC 
C M LL E A 
AB ^ BC TA i 
=> y=a+b [Since AB = BC] 







c (x; yı) 


/ D (x, yj) 


So, C= (a, a +b) 





Similarly, in As AFD and AOB 
ZDAF = ZOBA 
DF - 32. = 7 
sin ZDAF = “an” AD sin ZOB 7 
~22- 5. z= =a [Since AD = AB] 
AD i 
AF - OF —OA - x-a 
Also, cos ZDAF = AD E D AD 
OB _ 
— cos LOB "n an 
j 
=a >b sath [SinceAD=4AB] 
AD AB 


So, Du (a * b, a) 


ye da gy ly 


om ins. AM Lope s Supr 
'ometry: Mes dE UR MES Au 223 


-]-1 2 
| | y+ y+l 
Slope of line joining C(1,—1) and D(4, 4) = "E E 


Si yrbosr =| 
ince, 747 = 3 y= 


-]-1 
Slope of diagonal AC = 1-07 -2 


IEE +] _2 

Slope of diagonal BD = 443 7 
Equation of AC = y — 1 ^ —2(x — 0) (passing through A) 
— y*2x-1 | AV) 


Equation of BD = y+1=(x+3) (passing through B) 
= Ty+7=2x+6 => Ty-2x=-l 
j > 2x-Ty=1 a) ad) 
Solving (1) and (2), we get their intersection 

2xt+y=1 

2x-Ty=1 


l 
8y=0 => y=0andx= 2 


AE o 
Hence, point of intersection is RJ) 


Let ABC be the right triangle with diagonal AC. 


Let m be the slope of a line mang 45? angle with AC. 
We have, 





1-3 2 - 
Slope of AC = —— = — 
P 2-8 — vv eb 

2 
m-—— 
Now, tan45° = 3 
2m 
ug 





=> 2m-t5-r(5m-2) 
= 2m+5=Sm-2 or, TR 2) 


m = at m= _3 
ToU aya 
Thus, the lines making 45° angle with AC have slopes 
MES 
1" 3 


So, the possible equations of AB are : 


7 
y-3= 36- l)andy-3= -7 > (x 1) 
=> cl hain in Bt 
| 
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^ " "Ce 1 doré BRE d cu Ae ee ile AM Sie a n lal 
ida ÉLUS I PI pe Ple i 
f ^, cry | 4 rs H X 
^ Á - ^ "^ e $ » » 





The possible equations of BC are : 


5 
itm NT | = e +4 E 
3 d 7 le The equation of CF is ytl27—(Getl) 
=> 7x—3y+31=Oand3x+7y+5=0 27! 


Hence, the equations of the sides are : 
7x—3y+2=Oand 3x+7y+5=0 


7 
or 7x—3y+31=Oand3x+7y—24=0. => y*l g 1) = 7x—9y 0 


. 6. The given equations are : à "PS Hence, the equations of the medians of the triangle are 
x*y-6-70..() x-3y-2-0. -Gi)and. | | x72,x *9y- 14 - 0 and 7x— D 2=0 
5x—-3y+2=0..(iii) ` 7. The given lines are 
Suppose equations (i), (ii) and (iii) represent the sides. AB, | 2x -3y--1 ---(1) 
BC and CA respectively of triangle ABC. : 4x+7y=3 --- (ii) 
Solving (i) and (ii), we get : x 2 5 andy=1. Multiplying eqn. (i) by 2, | 
Thus, AB and BC intersect at B(5, 1). 4x-6y-—2 . -.. (un) 
Solving (ii) and (iii), we get : x » —1 and y=-1. Subtracting (iii) from (ii) 

Thus, BC and CA intersect at C(-1, 1). | t ow 
Solving (i) and (iii), we get : x 2 2 and y 4. | 13y=5 “y= = 
Thus, AB and CA intersect at A(2, 4). i 
Thus, the coordinates of the vertices 4, B and c of tri- Putting the value of y in (i) Pewee --] 
angle ABC are (2, 4), (5, 1) and (-1, 1) respectively. a 
Let D, E and F be the mid-points of sides BC, CA and AB l 
respectively. Then, the coordinates of D,E and Fare: ` "E uim] ts ee. EX 

5-1 1-1 2-1 4-1 1 3 
of 9°92 ru (2,0); (> 2 SF and Given lines intersect at (s 3 

245 441 15 | Equation of the required straight line in intercept form: 
HE PAR 2 } [2 d aketo xy 
The equation of median AD is E a b 

0-4 ' Here a=b 
y-4- 22 * -2) x y 
Pi y i | (1) 


Since the line (1) passes through the point 13] 


l I 


otn =] 





‘13a 13a 
115 
TAT — 
16 
D(2,0 C(-1,-1 . ; . 
B(5,1) l (2,0) ) Now putting the value of ‘a’ in equation (1), we get 
13 
2-2 SEC m 
=» x-2=—<(y-4) . 45 57 
13 13 
— x-2=0 = x-2 
The equation of median BE is -— y= 
y- i= -5 (r- 5) > xt+9y-14=0 = 13x+ 13y-16=0 


This is the required equation. 
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arc length = radius 








radius 





- 


In Greek 'Trigonon' means a triangle. ‘Metron’ means a measure. The combination of these two words gives us the 
word 'Trigonometry'. Trigonometry is the branch of mathematics that deals with the relations between the sides and 
angles of triangles. enn UTE : / 
The first introduction to this topic was done eb? Hipparcusi in 140 B.C., when he hinted at the possibility of finding 
- Udigtanoesand heights of inaccessible objects. In 150 A.D. Tolemy again raised the same possibility and su ggestad the 
use of a right triangle for the same. But it was Aryabhatta (476 A.D.) whose introduction to the name “Jaya” lead to the 
name “sine” of an acute angle of a right triangle. The subject was completed by Bhaskaracharya (1114 AD.) while 
writing his work on Goladhayay. In that, he used the words Jaya, Kotijya and "sparshjya" which are presevtly used for 
sine, cosine and tangent (of an angle). But it goes to the credit of Neelkanth Somstuvan (1500 A.D.) whedeveloped the 
science and used terms like elevation, depression and gave examples of some problems on heights ced distance. 
Historically, it was developed for astronomy and geography, but scientists have been using it fer centuries for other 
purposes, too. Besides other fields of mathematics,trigonometry is used in physics, engineering, : yá chemistry., 


Of course, trigonometry is used throughout mathematics, and since mathematics is appliegfiroughout the natural 
, 


- and social sciences, trigonometry has many applications. 4 
; a OOO aaalllt 
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_ 226 
ANGLE : 


A 


Consider a ray Q4 . If this ray rotates about its end point O and takes the position 


OB, then the angle ZAOB has been generated. 


An angle is considered as the figure obtained by rotating a given ray about its 
end-point. The initial position OA is called the initial side and the final position OB 1s 
called terminal side of the angle. The end point O about which the ray rotates is 


called the vertex of the angle. The measure of an angle is the amount of rotation 
performed to get the terminal side from initial side. There are several units for 


measuring angles. 


Sense of sign of an angle: 


pg ee i TM CR feces C crt. wu RE 
e roce ur c s s Man c Trigonometry — —- 
ED EE AERE. ME Oy rwr Midi: Deme d de in ory CR did ei qn EXT Ie CA us Ses 


—— — — m t 2 '—Ó— 
— e 
guam mmn 


| | Mathematics) 





a o — m e se 





The sense of an angle is said to be positive or negative according as the initial side rotates in anticlockatse or clockwise 


direction to get sign the terminal side. 









0 =+ve 


Initial Side 
SOME USEFUL TERMS : 





Anticlockwise direction 


Initial Side 





Quadrants : Let Y'OX and YOY be two lines at right angles in the plane of the paper. These lines divide the plume of the paper 


into four equal parts which are known as quadrants. 


II-quadrant 





The lines Y'OX and YOY’ are known as x-axis and y-axis respectively. These two lines taken together are known as the coordina 
axes. The regions YOY, YOX’, XOY and Y'OX are known as first, second, third and fourth quadrant respectively. 


NOTE : Any part of X or Y-axis does not lies in any quadrant I. l m 
Angle In Standard Position : An angle is said to be in standard position if its vertex coincides with the origin O and the inital sit 


coincides with OX i.e. the positive direction of x-axis. 


EN 


Y 







Clockwise . 
Rotation 


Q(Positive Angle) 
X 
- &(Negative Angle) 


Anticlockwise 
Rotation 
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SYSTEMS OF MEASUREMENT OF ANGLES: 
— ———— RR 


Sexagesimal or English system : 


The principal unit in this system is degree (NY. One right angle is divided into 90 equal part and each part is called one degree (1N. 
One degree is divided into 60 equal parts and each part is called one minute one minute is denoted by (1'). One minute is divided 
into 60 equal parts and each part is called one second (1").- 

' Oneright angle = 90N 1N=60' 





! = 60" 
Some ofthe angles whose measures are 90N 45N 60N 30N 360N 180N 270N 420N $30N s 420Nare shown in Figure. 
B 
360N A 
90N (o ^ B 
A AUT 
Oo. - 
O A 
180 Mrs 
B | 
EN - LANE. Cw 
B 
Circular system : | [ra : n 
^ One radian, written as 1°, is the measure of an angle subtended at the centre ofa circle by an arc of length equal to the radius of 

thecircle. 


Consider a circle ofradius r having centre at O. Consider an arc AB of the circle whose length is equal to the radius r ofthe circle. 
Then by the definition the measure of Z AAP is 1 radian (1°), 


| B 
IN N | 
T 
LÑ >T o Visi Rai 4 
^ l 
HA 
(i) 


(ii) 





(iii) | (iv) nf | 


In the figure , OA is the initial side and OB is the terminal side. The figures show the angles whose measures are 1 radian, 
D ons 
$ l radian, 2 radian and E radian. 


f 


.D 2C 
Relation Between Systems of Measurement of Angles: 90 =— 


Here D and C are the angles in degree and radians. 


T ; 180 
Remember: 1Ņ= 180 radians; | rim. degrees 
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COTERMINAL ANGLES Y 





The angles that differ by either 360° or the integral multiples of 360? are called coterminal angles. 
Example : 60° , 360° + 60° = 420°, 2 x 360° + 60° = 780? are coterminal angles. 
360+60 x 


NOTE: 
1. If @ is an angle then its coterminal angle is in the form of (n 360 + 0) 
2 The terminal side of coterminal angles in their standard position coincides. 


Y' 
RELATION BETWEEN AN ARC, RADIUS AND ANGLE SUBTENDED BY THE ARC AT THE CENTRE OF 
THE CIRCLE: 
Consider a Circle with center ‘O’, radius ‘r’, ZAOB = 0 & length of . 
&amcAB = f as shown in the figure. 


~ 


arc í 
- A 


Relation between 0, r & s: angle=———-; 0 =- 
radius r 





Here 0 is always in radian and units of / and r are always same 





Find the length of an arc of a circle of radius 5 cm subtending a central angle measuring 15°, 


Let / be the length of an arc subtending an angle 6 at the centre of a circle of radius r. 


e-t 
"x 
- 3 € € 
n n í f 
r= = oz I K .o=(ž) - 0 =- ~» =e 
Here, r= 5 cm, and 0 = 15 (is Z) : 12 ; 15 5 or / j; em 


— — — — — — — — — — — a — — —— — — — — —— — — — — — — LL — 
—— — € —À ee ee —  — 
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TRIGONOMETRIC RATIOS : 
aa a 


Let XOX and YOY be horizontal and vertical axes of respectively. Let A be a point on OX. Let the ray OA start rotating in the plane 
XY inan anti-clockwise direction from the initial position OA about the point O till it reaches its final position OC after some interval 


of time. (See Fig.). Thus, an angle COA is formed with x-axis. Let Z COA = 0. (0 is a Greek letter, and we read it as “theta”). Draw 
CB L OX. Now clearly A CBO is a right angled triangled. 


In right ACBO, OC is the hyponenus. For angle 9 = 7 COA, BC and OB are called side opposite to angle 8 and adjucent side 
of angle 0 respectively. 


Let CB = p, OB = b and OC = h. We define the different ratios between hypotenus, side opposite to angle 0 and adjucent side 
of angle 0 as trigonometric ratios for angle 9. Horizontal axis X'OX is called X-axis and vertical axis YOY’ is called Y-axis. 





These trigonometrical ratios are : 


Adjacent sidetoangleO OB b 


; Side opposite to angle CB p . iri i ae QUE _ 
Sine of 0 = — “OC ha” el Hypotenuse OC h 
Tangent of 6 = Side opposite to angle CB p. Cotangent of 0 = Adjacent side to angle 0 _ OB D b 
Adjacent side toangle® OB b’ . Side opposite to angleð CB p 
Secant of 8 = OE .. = Ue = A . Cosecant of 8 = ——————————————— Hyp Orense = oc -— h 
Adjacent side to angle 0 OB b Side opposite to angle CB p 


Sine of 0 is abbreviated as sin 0, Cosine of 0 is abbreviated as cos 0, Tangent of 0 is abbreviated as tan 0 
Cotangent of 0 is abbreviated as cot 0, Secant of 0 is abbreviated as sec 0 and Cosecant of 0 is abbreviated as Cosec 0 
(i) -Throughout the study of trigonometry we shall be using only abbreviated form of these trigonometric ratios. 

Thus, 


1 b. a SH Ws o- ^ —— 
sin @= 7,cosg- ;tanQo +) O Fadia Ree F 


(i) sin 0 is an abbreviation for "sine of angle O"and not the product of sin and 9. 





In figure, A ABC has a right angle at B.1f AB- BC71cm and AC = J2cm, find sin C, cos C and tan C. 


A 


In right angled A ABC 
Vac | 
sin Ce opposite side _ AB _ ] coa C's adjacent side . BC — = cm 
hypotenuse AC J2 ' . hypotenuse AC 42 


and tan C = H = — =-=| C | cm B 
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BC- 20 cm and CA =29 cm and Z A —, find sin 6, cot 0 and sec, 


In Figure ABC is a right angled triangle. If AB —21 cm, 





E 
o 
e 
B 20 cm C 
NSLLLO APO EE g0 o Re 
n adjacent side AB 21 


e opposite side - BC _ 20 EH _ 
Weknow tat, hypotenuse AC 29 '. opposite side BC 20" 





In Figure A ABCis a triangle right angled at C. If BC=3 cm, AC=4 cm, find the values of cot A, sec A and cosec A. 


B 
P4: 
A 4cm C 


A ABC is aright angled triangle, ` | 
. AB - BC - AC? | [By Pythagoras theorem] 
-(3y + (4. 294 16-725 - (5) - 
= AB-5cm 
AC S 
=——= A=—=-— cosecA = — =— 
cotA BC 3” ec 4C and 3 


VALUE OF TRIGONOMETRIC RATIOS FOR SOME SPECIFIC ANGLES: | 
The values of trigonometric ratios for angles 0°, 30°, 45°, 60° and 90° are quite often used in solving problems in our day-to-day life 


Thus the following table is very useful. 


Trigonometrical 
ratio(@) 
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Find the value of tan? 60° — sin? 30°. 


We know that tan60° = 43 and sin 30? 21/2 


2 
^. tan?60° - sin? 30° = (4 3y -(5 ee 





Find the value of tan? 60° cosec? 45° + sec? 45? sin30° 





We know that 
tan 60° = 3 ;cosec 45°= /2 
sec 45? = /2 ; sin30°= 1/2 


l 
in 30? — — = aT 
- tan? 60° cosec? 45° + sec? 45° sin 30 (V3) 3) (V2 y +(V2 rs 3x = 


BASIC FORMULAE OR TRIGONOMETRIC IDENTITY : 


(i) sin@.cosec6=1 or 


sin8 = 





or cosec0 = E 0 2 nm. Here nis an integer. 
sin 





l - 2 (2n-l T Here nis an integer. 
(i) cos®.sec@=1 or cos8 7 — 9 or secd -— ^? Gn ^j 


l n 
zm — 6 #n— " 
or tanO iB 2 


“2 a E: 
(iv) sin?0 +cos?0 =1 or cos?0 = 1-sin^O orsin 0 21-cos^0 





P l 
(iii) tan8.cot0-] or cotð = 20 


2 
(v) sec?0- tan? 08 -1 or sec? 0- 1-- tan? 0 or tan? 0 -sec^ 8-1 
2 
(vi) cosec?@-cot? 0 - 1. or cosec? 0 21-4 cot? 0 or cot? 0 = cosec^0 - 1 


(vii) tang = 208. O4(2ntl)—. Here n is an integer. 
cos’ 2 


cos0. 
x "an" " 
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TRIGONOMETRIC RATIOS FOR COMPLEMENTARY ANGLES : 


> Tee onre 


| Mathematics} 


Let VON and YOY be horizontal and vertical axes respectively. Horizonal axis is called the X-axis and vertical axis is called ; 
































. - 2 os aa 
Let 4 be any point on OX. Let a ray OA rotate in an anti-clockwise direction affi trace an angle 0 from its initial position (X-3x;, 
in any interval of timc. Let Z POM - 0 Y | 
Draw PM L OX. A PMO is a right triangle 
Also, £ POM + Z OPM + Z PMO= 180? 
Z POM + Z OPM + 90° = 180° 
& Z POM * Z OPM - 99? 
=> Z OPM=90°-6 
i.c. Z OPM and Z POM are complementary angles. 
In right-angled A PMO, we know that 
. PM OM PM 
sin 0 = ——, cos§ = —— Oval 
OP ép ec 
OP OP OM 
cosec 0 = —— , sech = —— 8 —— 
PAT ' sec OM and cotO 
For angle (90? — 0), 
OM PM OM 
sin (90? — 0) = —— = cos0 °_§)= —=si o eiie RS 
( ) op "939. cos(90* - 8) OP sin® , tan (90° - 0) = Du - cot6, 
PM OP OP 
cot (90? - 0) = —— = tan °_Q)= ——=sec Cu p, pm 
( ) OM , cosec (90? - 9) OM secO and sec (90? — 0) PM cosec 8 
TRIGNOMETRIC RATIOS OF SUM AND DIFFERENCE OF ANGLES: 
aside ciu oclo Mme 
(0  sin(-4* B) z sin 4cos B 4 cos Asin B (ü) sin(4— B) - sin Acos B -cos Asin 8 
(ii) cos(4- B) - cos 4cos B -sin Asin B (iv) cos(4— B) 2 cos .4cos B +sin Asin B 
tan 4 + tan B 
(v) ae npa E (vi) tan(.4 - B) = tan.1— tan B 
— tan A tan l+ tan 4tan B 
(vii) cot(4 + B) - Ae i (viii) cot(.4 - B) - ed 
cot B * cot .4 cot B - cet 4 
FORMULAS TO TRANSFORM SUM OR DIFFERENCE INTO PRODUCT : 
aaa EE: 
; ; . C+D  C-D ` à 
(i) sin C * sin D = 2sin = cos ^ (u) sinC - sinD = 2cos * D sint aa 
=- ~ 3 
- C+D C-D : ` 
(iii) cosC +cosD = 2cos $5 0— (iv) cosC - cos D = 2sin : = sin oc 
TRIGONOMETRIC FUNCTIONS OF MULTIPLE AND SUBMULTIPLE ANGLES : 
—"————————— ERREUR EUER. 
2tan0 2 
. K m Dak As . * - s l= tan 
(i) sin 20 = 2sinð. cos 0 1« tan?0 (ii) cos 20 = cos?0— si 0 2eN70. 1051 un spese ^ 
‘ail 2 tan 0 a cot 1 0-1 
(ii) tan20- l- tan^0 (iv) cot 20 = "e e 
(V) sin30 = JsinO - 4sin' 0 (M) cos 30 = dens" 0 Mosü 
- ty J 
(vii) tan39 = 2O tn D 
1 - 3tan*0 
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2o pere -eqe 


— - -— "— — | 
car all 


n The difference between two neute angle ofa right angle triangle (9. Then thean gamd j i$ pen 


Sol, Intriangle ABC, let ZC = 90° 


n ç 
So ZA- ZB (=| =20° 


A 
wei) 
Sum of all the angles in A ABC, à 
ZLAtZB+ ZC= 180° 
eZ C90? 
ZA* ZB=90° .. i) x I 
Solving (i) & (ii) 


ZA=5S5°, ZB-35? 


—À a a qpe morene = oo a tme RTE wars 


In nFig.A A ABCis aright tern triangle, M Ava at B. I AB —- 5 5em, AC-1: AA cm and BC- 12 cm, find cosec Zana Ca 
sec C. | ey | 


oo i d ow ots = Mud dw 


-ae - 


5cm 


Sol. A ABC isa right angled triangle 


hypotenuse _ AC _ 13 CotC adjacent side BC | 


2 — 
eCa T, casita AB S _ hypotenuse AC 13 
Diii opposite side AB > i opposite side AB § and SecC = 


adjacent side = BC = 12 


doses ^ OR, rnm ooh BRI n eq 8 n camem md rem A atm ae p apa e A— c se 


3. InFig. AABCisa right triangle right angled at C. If BC=3 cm, AC* 4 em, find the values of cot, sec A and cosect, 
Sol. A ABC is a right angled triangle á 
AB? = pc? + AC? [By Pythagoras theorem] 
= Qy (y 94 1625 = (5) 


=> AlB-5cm Jem 


AC 4 AB 5 AB 5 
05 ure dB oe ‘Aaa cosecA = —- = — : 
cot A acq Am PS and Cos lC 3 A 4 cem C 
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Let AB=7 and AC- 25 
By the Pythagoras theorem, we have 
AC*= AB? + BC? 
or (25? -(7»*BC? or BC*=625549=576=(24" .. BC=24 


Now in A ABC, Ome and pani ty n. 


AC 25 BC 24 





We have  tan4-1-—— 
- Let AC=1=BC ^ AB=J2 


TL M pe 
Now, AB Jac ence cos "cm 


P 






encec 10 "f &o "OS , 
> i į P , 
CUIU V 1 La 4 vy on 


Sol. We know that tan 45N- 1, cosec 30N=2, sec 60N= 2, cot 45N= 1, sin 90N- 1 and cos ON= 1 


tan 45° sec60° 2sin90 1 2 2xl 1l, sad 
cošec30°: cot45° > cos0°- 2 1 1 2 43 -RHS. 





L.H.S.= 





Sol. We have 0-230? 


LHS.- tan 20 = tan 60° = V3 


2x 


E. 
S 
x 
a 

a 


2tanO — 2tan30° _ _2xV3_ 3 | 
luno Ioun?30° 1-(/v3)? 1-0/3) wW3x2 43 


Hence, L.H.S. = R.H.S. 











RHS.= 
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Given that CO! ) — coté =§ and he Vi lue c -Coto = ar [ 
a e oT eens Sh =al ath oe 
coset oy, tnd th | miei 


Sol. TT TNT ECRIRE C 1s; ui ! 


= 5 (cosecü + cot0) = 1 = cosecð + cot® = — 
Now, cosecO s cotü =5 

cosecd + cot = - Mi cs W » lop. 71: ‘tos 
— a => cosecO= =T > sind=— 


2cosec 02 54 — = — 
5 5 





Sol. Weknowthat, cos RE )- sino 
cos 50N- cos (90 s 40)N- sin 40N 
Hence, sin?40Ns cos?50N- sin240Ns sin240N- 0 





Sol. We boor that c cos s (9015 0) = sin 0 OM! 
| sin 47N- sin (90Ns 0) = cos 43N | | 
Also, cosec 58N- cosec (90Ns 32N = cos 32N 


. C0s43^  sec32?  cos43^  sec32^ V TQ, 7 


ata aca RI ia ics MA tall, N, E. 
' cos47° cosec58° cos43° sec32° 


J . » - =e. : 
—— ee ae v 
pay (00° -0) ota T MN sabe i ETT 
sir (9c 0° D E led E te me hs eine NU 2X3 eae 
7 





i Prove ove that = “cosec | 9 J -0 sec c(909—0) - og | 
Sol. We kom that sin (90Ns 9- cos®@ , cos G0NS 8) = sin 6, cosec c (90N5 9- sec 0 , sec c (90N5 0)- — cosec 0 


LHs = _sin(90°-@) cos (900-8) _ cosó , sind — 


= cos 29 1 sin? 0-1-RHS. 
- cosec(90?—0)  sec(90?—8) - secÓ “cosecd 


TED ACE! FV tee A 
rove that tan0- cot =: 








2 2 
0-4 cos^ 0 1 
EEA POP "3 sm W*e ot ping ['sin2 6 cos? 8 - 1] 


cos0  sinO sin 0cos 0 sin0cos0 





] - sin A I-sin4 | l-sin A sin A M ain AY _ ve gin dy 





-iA _ EU OU. MER 
Sol. LHS. l+sinA l+sinA am l-sin4 1 - sin^ A cos? A [17 sin A = cos’ A] 
" 2 * sat 2 4 
" ms -(-=4) bod neni ads | 
cos A cosA cosA 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


Booklet 1 for Class 10 IIT JEE KVPY NSEJS Foundation Mathematics by K K Anand Chennai SmartEdu 
for Standard 10 


The length: ofa | pendul lum is 80 cm. I Its end descr ribes an arc of len; h 1 


—» cmn. ALS A A --— > 


a saking: tare. - ^ A 


^ 





Sol. 1 r0 where lis the arc, r the radius and ‘6’ the angle. 


c 
516-800 50-16. 
80 5 / 


netter mnm my Lt JEO qc ae rete mter mag 
£ ¢ LY * * 





| 


Let OM - -1 and OP -2 


:. MP--JoP? - oM? - —[a-1- -.5 









"d 
t^m POLO igen a aie ae me, = LATE Ars 


3 
mE TURIN NITE SU EE ee S cue. E 


Sol. L.H.S. = sinx + sin 3x + sin 5x+ sin 7x 








+x. = = 
7x “cos * + Asin cos => 


— 2sin 4x cos 3x + 2sin 4x cos x = 2sin 4x [ cos 3x + cos x] 





= (sin7x + sin x) + (sin 5x + sin 3x) = 2sin 


3x+x  3x-x 
cos 2 








= 2sin t| 200s | = 4sin 4x. cos 2x. cos x 


= 4cosx cos 2x sin 4x = RHS. 





17. Prove that sin3x + sin2 in2x — si sinx = 4 
b aic e : 


Sol. LHS 7 sin 3x + (sin 2x — sinx) 


PAE 5 oe = 2sin = 0952€ + 2 943 ig 
2 2 a 2 2 2 





= SEA orat 2cosx 
2 2 

3, x 3x Xx 

3x 3x 7e M 

= 2cos 2 LE 2 sinž| 2cos3 A ind cos 


= 2co57* (2sin x.c057) = 4cos sin xcos7 = 4sin xcosžcos%, =RHS 
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10, cot A isnot defined for A = ON 

i}, If Z Band Z Qare acute angles such that sin B = sin Q, then 
Zn zQ. 

DIRECTIONS : Complete the following statements with an 2 g 

appropriate word / term to be filled In the blank space(s), J-tan 4 


12. If3cot 4*4, F 
[. The valuc of sin A or cos A never exceeds | + tan 





= cos? A—sin? A 





LIZEZZE 








2. sin?4*cos? As... tan 65? _ 
3.  Iftan A= 4/3 then sin A ............ 13. ons? 
4 
s (chy the, Follow! 
sin A» ........... 
6. IfiScotA«8.sec A DIRECTIONS : Each question contains statements given in two 


columns which have to be matched. Statements (A, B, C, D) 


7. Ind POR, right-angled at Q, PR+ QR 725 cm and in column J have to be matched with statements (p, q, r, s) in 








PQ = 5 cm. The valuc of tan P i8 ........... column II. 
. Li s ae 
% sin GUbbos UNE sin SAND N A cocoa 1. InAABC, Z B * 908 AB =3 cm and BC 4 cm then match 
9. sin (0+ 30N sin (0s 30N = sin?0 the column. 
10. sin?0- sin? (90N; 0) 5... Column I Column I 
11. 2tan 45N*3cos 30N, sin GON... (A)sin C (p) 3/5 
: (B) cos C (q) 4/5 
" cos 45 i | (C) tan A (r) 5/3 
e sec 30? + cos ec 30? pesssosuonen (D) sec A (s) 4/3 
2.  Columni Column II 
13 sinl8° — . 
Py o — TTIITIEIL) j " tan A 
cos 72 (a (p) sin 2A 
14. cos48Ns sin 42N* ..........- |  tan^ A 
; i A + tan A) =s 
15. secA(1¢ sin A) (sec | ) | | "P ' eer o 
wu > ts S P ee (B) 14-tan? A (q) cos?A s sin?4 
— —Á— (C) tan (90Ns A) (r) sin A 
DIRECTIONS : Read the following statements and write your (D) cos (90N; A) (s) cot A 
answer as true or false. 3. Column! Column II 
—————— M—— AA 00 SHNSINNE NNNM 
|. The value of tan A is always less than 1. cosA  l*sinA TRA 
4. sec A = 12/5 for some valuc of angle A. ) l+sinA — cosA Breve Senn 
3. cos A is the abbreviation used for the cosdcant of angle A. ar 
4. cot A is the product of cot and A. cos A" gin AT! ; 
á (B) cos A * sin 4-1 up zai 


5. sind= i for some angle 0. 








| sin A 
6. sin(4* B)» sin A + sin B. i - ain (r) sec A + tan A 
7.  Thevalue of sin 0 increases as 0 increases, l 
8. The value of cos 0 increases as 0 increases. (D) sin’ A (x) | + sec A 
9. sin 0 cosO for all values of 0. | - cos A scc A 
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11. if sin 34- cos (4 s 26N, where 3A is an acute mcm find the 
u value of A. 
12. If sin@+cos@=m and sec 8 * cosec Ó =n, then prove 


that 2m = n(m? ş 1). 
13. Showthat: tan 1Ntan 2Ntan 3Ntan 87Ntan 88Ntan 89N- | 





DIRECTIONS : Give answer in one wordor one sentence. 





7 
1. Ifcot@= $ evaluate cot? @ 











4 P iate cosĝ cos0 adici 
2. , Ittan A= cot B, prove that A + B=90N M* ITEM 1-sinO 1-sin0 
l 15. Prove that tan 0-- 2tan 20 + 4 tan 46 +8cot 80 = cot 
3. Prove that cos? 94 — —— = ams | eee 
1* cot^8 M 

| -- cos? @ 2 = - : 

4. Prove that “sae = 2cosec^0 -] DIRECTIONS : Give answer in four to five sentences. 
sin 
«ais 2 2 2 2p 
5.  Evaluate:sin^ 60Ncos^45Ncos?60Ncosec?90N _- I Ifsinü- a = , then find cosecO + cot. 
6.  Iftan24-— cot(As 18N, where 24 is an acute angle, findthe md EO ua 
value of A. 
cosecA cos ecA 2 

7. Iftan A — cot B, prove that A + B- 90N 2. Provethat tag tet A 


cosecA-1 cosecA+] 


We 3. Evaluate : 
8. Convert —- into degrees. eet 
i ante, Sec.8.cosec6(90° — 0) — tan 8 cot (90? — 8) + sin? 55° + sin? 35° 














9. Find the length ofan arc ofa circle of 3 cm radius if the angle ! tan 10? tan 20? tan 60? tan 70? tan 80? 

subtended at the centre is 30N. xm 3.14) 4. Prove the following identities: 

S. NES AE o 1+tan? 4 É amay 2 
TA o 1 ESSO: A EE a AS, = tan A. 
l+cot“A \l-cotA 
DIRECTIONS : Give answer in 2-3 sentences. - (ü) (sind +cosec AP + (cos.A + sec 4 7 + tan? A +cot? A. 
5. Without using tables, evaluate the following: 
T 7 (1- cos0) (1 +cos0) -— 
fo  GERUUEC 8? evaluate (1—sin0) (1 - sin) ()  —— .— + (sin? 20? 4 sin ? 70°) 
cot 50? 
2sinóücosÓ — - + o ano o 
2. If13tan0 -12, then find the value of —7;————7— tan 5" tan 10° tan 30° tan 80° tan 85°. 
cos“ 0 — sin" 0 sin 39? 
" (i) ZS ;s|e tan 1° tan 31° tan 45° tan 59° tan 79° 
3. Ifsin (A + 2B) = 77" and cos (A + 4B) = 0, find A and B. , 
—3(sin? 21° + sin? 69°) 

4. Find g if sin30 = cos (9 — 6)° , where 39 and (0—6)?*are 6 Prove that 

acute angles. l tan Ó cote 

EM m =l+t =s§ sec +1 
DOWN eo rr i an0 +cotO =sec@cosecO 
5. If Stan@ = 4, find the value of ———————— 
Ssin@ + 2cos0 T- Prove: L+sin9-cos@ _ 1+sin@ 
6. Provethat Jsec?@ + coscc?ð - tan6 + cotó cosO=L+sind cos 
8. Evaluate 

7. If sin@ =: , find the value of (tan@ - sec0)^ . cot 0. tan(90 — 0) — sec(90 — 0) cosec@ + sin? 25° + sin? 65° 
8.  Findthe value of sin? 10N+ sin? 30N+ sin? 60N* sin? 80N ME V3 (tan 5? tan 45? tan 857) 
9. If tan6+sin@=m and tan s sin 0 = n, then prove that 9.  Provethat: 

ms m- 4/mn. cos A " sin 4 iid ha 

á 30 (I $ tan A) (I $ cot A) = sin lt cos A, 
ta = a $ 

10. Express E in terms of'sin. 10. Find the values of sin I8N 


1 tan? 30° 
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esses 
DIRECTIONS : This section contains multiple choice questions, 
Each question has 4 choices 


(a), (b), (c) and (d) out of which 


ONLY ONE is correct. 

L 000.1" .,.C08 2". C08 38> cases; cos 179? is equal to — 
(a) -l (b) 0 
(c) | (d 1/42 


sin? 0-- cosec?Q is always — 
(a) greater than 1 

(b) less than 1 

(c) greater than or equal to 2 
(d) equalto2 ` 





` inð+cos0 
If sin6+cos@ =a and SE S WU, ARS 
sin OcosO0 
2a | _ 2b 
(a) e (b) weet T 
(c) ab=b-1 (d a+b=1 


1 1 : " 
The value of (sin? i - 4 cos? 72) — (sin? 30? + cos? 30°) 


+ (sin? 7° + sin? 83°) is equal to 


] 
(a) 3 (b+) 37 
(c) 2 (d) 1 
If tan 15° = 2- V3 , then the value of cot? 75° is — 
(a) 7443 (b 7-243 
() 7-445 (d) 7443 
The maximum value of (3 sin0 + 4 cos 9) is- 
(a) 7 (b) 5 
(c) 1 (d) -1 
If x 2 psecO and y -4tanO then- 
() x-y =p (0 x8 -yP =P4 


] 
(o) xg? -yp = ri (d) xq - yp? = pq? 


asinO —bcos0 


If b tan 0 = a, the value of aiid bcos 
a-b a+b 

(a) Ev! (b) EPET 

a? +b? (d) a? - b! 

(c) az -p a? +b? 


12. 


13. 


i mU INT MR Ue RILRRTAC mmm 
* y , , E "em à Pay «+ ws P rà si P < ec 
A, wesc-:» yf AX a reo Le gE eS 
i ^ 4 
x da » 
i Teak Pte 
E A E = 


iE 
DIRECTIONS : This section contains multiple choice questions. 


If tanQ +sin0 =m and tan0 —sínO = n then the value of 
m? — n? is equal to — 


(a) 4mn (b) 24 mn 
(c) 4dmn (d) 24min 


A circular wire of radius 7 cm is cut and bend again into an 
arc of a circle of radius 12 cm. The angle subtended by the 
arc at the centre is — 
(a) 50° 

(c) 100° 


(b) 210° 
(d) & 


" 24 ] 
If sin = 35 and Q lies in the second quadrant, then 


sec + tan0 = 

(a) -7 (b) 6 

(c) 4 (d) -5 

cot x — tan x = | 

(a) cot2x (b) 2cot^x 
(c) 2cot2x (d) cot?2x 
tan9? x tan27? x tan 63? x tan81°= 

(a 4 (b) 3 

(c) 2 (d) 1 





Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 





I 


If cosec A + cotA -2 , then tan 4 


21 13 
(a) 22 (b) TEM 
44 ` 88 
(c) 117 (d) 334 


Which of the following is/are not correct? 


tan x+ tan v 

u) EE | - tan x.tan y 

(b) cos 2x = cos*x — sin?x 
2tanx 

l- tan^x 

(d) cos3x=4cos*x + 3cosx 


(c) sin2x= 
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Au» 

2---— V anru 





DIRECTIONS : Study the given paragraph(s) and answer the 
following questions, 


Passage-1 
In AABC, right angled at B 
C 
3cm 
A B 
AB + AC 7 9 cm and BC=3cm. 
1. The value of cot C is 
(a) 2 
Y 4 e 
5 
(c) 4 (d) none 
2. The value of sec C is 
3 6) 5 
l , 
(c) 3 (d) none 
3.  sin?C + cos?C = 
(a) 0 (b) 1 
(c) sl 


(d) none 


| 
IP 









DIRECTIONS : Each of these questions contains an Assertion 

followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 





If both Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

If both Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

If Assertion is correct but Reason is incorrect. 

If Assertion is incorrect but Reason is correct. 


à; 3 
1. Assertion: In a right angled triangle, if tan 0 = qithe 


greatest side of the triangle is 5 units. 
Reason: (greatest side)? = (hypotenuse)? 
= (perpendicular)? + (base)? 


i | 
Assertion : In a right angled triangle, if cos 0 = 7 and 


"m 


sin0 = 3 then tano = V3 


sin0 
Reason: tan 0 = —— 
' cos0 


3. Assertion: In aright angled triangle, sin 47N= cos 43N 
Reason: sin = cos (90 + 0), where 0 is an angle in the right 
angled triangle. 


n tA 4 1 









DIRECTIONS : Following question has four statements (A, B, 
C and D) given in Column I and statements (p, q, r, S......) in 
Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column I]. 
Match the entries in column I with entries in column II. 





; 
l.  Ifsin A= — , then 


25 
Column-I Column-II 
(A) Cos A (p) 24/25 
(B) tan A (q) 7/24 
(C) Cosec A (r 25/7 
(D) SecA (s) 25/24 
(t) 1s1/25 


(u) 1 1/24 





DIRECTIONS : Answer the following questions. 


1. , Evaluate 


sec? 54? — cot? 36? 


cosec? 579 — ian? 33° + 2sin? 38°sec? 52° —sin? 45° 


+ E tan 17? tan 60? tan 73° 


43 
2. Evaluate: 
(i) tan 35Nan 40Nan 45Nan 50Nan 55N 
(ii) cosec(65N* 0) s sec (25Ns 0) s tan (SSNs 0) 
+ cot (35Nt 0). 
a. - Gall cos 0 + V3 sin = 2sin€ 


Show that sin0- V3 cos0= 2cos0. 
(ii) If cos0+seo0= V3 . Prove that cos? 0 + sec? 0 = 0. 
(iii) If sin 0 + cosec 0 = 2, show that sin" 0 + cosec" 0 = 2 
4. Ifacos0+bsin0=mandasin 0 s bcos 0 =n, prove that 


at + bt =m? +m 
4 (sin®x + cosfx) = l- 
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Selected Questions — 





8. 170N 
1.57 cm (Hint : apply formula. Arc = 





E: M o: 
| FILL IN THE BLANKS: 








L i 2 1 3. 4/5 
l 
4 ^ 5. 7/25 6 17/8 InA ABC, AB? = (8ky * (1k? 
1 125 & 1 ^A AB-7 kJ13 A 
2 
9. + Hint: [sin (0 30N sin (0 5 30N —sin?0 s sin230N] (1-cos6) (1+ cos@) _ 1—cos 0 
4 (l-sin@)(1+sin@)  1-sin?0 
10. 1 [Hint : sin? (90Ns 0)]  cos?0] 8k 
45 | AB'-BC! 64 
u 7 pave) i AB?-AC? 49 
; 5 i EA E 
M. 0 15. 1 2 Given: 13tan@ -12 B Tk C 
RUE / FALSE . 2sin8.cos0 
Ll False 2 True 3. False Now given expression is, —5 —— ——;— 
4 False | s= Palos & Pales cos’ 0 —sin* 8 
7 True 8. False 9. False Dividing numerator and denominator by cos? 0 , 
10. True ll. False - 12. True | 312 
13. False 14. False Given expression BEI 
Raper 
L (A)>p; B)>q; (Os (Dr 4 sin30 = cos (@-6)° 
2 (A)>q (Bop (Os (Dor Er 
3 (oq Bp (Or (D2s wunerec o - ojisan acute angie 
. — 96 = 24° 
5. Gi = 
L cot? =| 2 *_ 49 — 
8) 64 5sinÓ —3cos8 
È tan A =cot B > tan A = tan (90Ns B) 5sinO + 2cos@ 
=>A=90N5 B= A+B=90N i Dividing the numerator and denominator by cosO , we get 
2 > l 
4 LHS- | * cos" 0 -T + = 0 Given expression is — 
sin? @ sin?@  sin^8 
= cosec? = cot? @ = cosec?0 + (cosec”@ - 1) E donee. | — sin'84cos?8 
NC Uc 6 aA) Ue 
= 2cosec20-1=RHS. | sin ð cos8 sin 8 cos 8 
5. — Substitute the required values and simplify. .Sinü cosO — 
& cot (As 18 — tan (90Ns (Ag 18N} cosü sing nO *cot -R.HSS. 
So, tan 24 = tan (90Ns A+18N => 2A=108N5 A : 
= A=36N Given sin@ == 
7. cot B= tan (90s B) = tanA =tan (90N; B) > A=905 B 5 
=> A+B=90N 
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tanQ = 2 
4 


*. (tan0 +sec0)? = 4 
8. Consider sin? 10° + sin? 30° + sin? 60° + sin? 80° 


2 2 
; l 
= siis (2) (2) +sin?(90°-10°) =2 


9. By adding and subtracting both the given equations, we 
have (m+n)= 2tan0, m-n = 2sinO 
m? — n? = 4tan0.sin (1) 
4 mn = 4x tan?0 —sin?0 -4sin0.tano =) 


From (1) and (2), m2 —52- 4 mn. 
10. sin 60°. 
ll. Asgiven sin 34 =cos(A — 26?) or sin3A =sin{90—(A-—26°)} 
=> 34 =90-A+26=> 4A -1162 A729? 
12. Hint: First, find the value of R.H.S. by putting the value of 
m and n. 
13. L.H.S.=tan 1° tan 2? tan 3° tan 87? tan 88° tan 89° 
— tan 1° tan 2? tan 3? tan (90? — 3°) tan (90? — 2?) 
tan (90? — 1?) 
— (tan 1? cot 1?) (tan 2? cot 2°) (tan 3° cot 3?) - 1 x 1x 17 1- R.H.S. 
14. Hint: First, find the sum of L.H.S. by taking L.C.M. - 
15. Hint: It is easy to prove that cot@ — tan = 2cot 20 


LHS- coto — (cot8 — tan0 ) - 2tan 20 +4tan 40 T 8cot 80 
= cotO — 2cot 20 — tan 20 + 4tan 40 + 8cot80 etc. 


LONG ANSWER QUESTIONS: 








P» à; perpendicular 
z 1 2 —————— 
l. sinð " "m" Since Sin mum 
AC _a—-b 
AB a +b’ 
Now inA ABC, 


ZB - 0 and Z C - 90? 
(a? + p?y - BC * (a! - by 








-. BC=2ab 
+h B Bc 
cosecó == "i cot 2 —- 
a? — 
2.19 
a“ +b lab | a*b , 
cosecO * cotÜ = "D EL gb 


leot A, =2+2tan? A2 R.H.S. 


2. LHS.= cot? A V cot? 


sec .cosec (90? —0 ) — tan8 cot (90? —0 ) - sin? 55? 4 sin? 35 


tan] 0° tan 20? tan 60° tan 70? tan 80? 


sec0.secO — tanO.tanO -- sin? (90? — 35°) + sin? 35° 
~ tan10°tan 209.3. tan(90° — 20°) tan (90? — 10?) 


[Using cosec (90? -8) = secO0, cot (90? -8) = tan0 ] 


_ (sec 0 — tan?0) (cos? 35? + sin? 35°) 
J3 3 tan10?tan 20? cot 20? cot10? 


[Using sin (90? —0) 7 cos0, tan (90? —0) 2 cot0 ] 


1+1 
o 
i V3.(tan10°cot 10°) (tan 20° cot 20°) 


[Using sec^0 — tan?0 =1, sin?0 4 cos?0 =1] 


2 


Peel ———- = [Using tan0.cot0 =1] 
O  L+tan’ A 
I cot? A 
2 à 
= tt Aretan? - tan? 4 (i) 
l+tan“ A 


(1- tan A) tan A a 
(1 — tan A) 


Again, tan?A = (tanA)* -| 





= * 2 
= (cma (ii) [ (a -b)* =(b-a)* | 


From equation (1), and (ii) 


l+tan? A (1- tan AY 2 
—— =| T————| stan* 4 


l+cot? 4 Vl-cot 4 
. tan 40° 
(1) x * (sin? 20? + sin? 709) + 


tan 5? tan 10° tan 30? tan 80? tan 85? 


,, tan(90"-50") A (sin? 209 4-sin" (90° = 20*)] 
cot 50° 


| ’ a 
+ tan 5? tan 10? x JA cot LO? cot $ 


cot 50? 


E + (sin? 20° + cos? 20°) 
cot 50? 





7 (tan 5 
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IRATE 7770  T e 


aO SAVE a sina9*—— sin 39? 
(i) " = d e dans a 
coss T * TOSO - 39° ) sin 39° 


tan EE’ tan M? tan 48? tan 59? tan 79° 

7 Wn LU tn MP CD) tan (90? — 319) tan (909 — 1 19) 
7 (Qn TE eot LE) (tm 3M? cot 309?) = Cd) = 1 
sin? 219 (sin? 69° = sin? 219 (sin? (009 - 219) 

= sin? 21° + eos? 21? - | 

cA Given expression = 1 + 2(0) -3(1) 23-320, 


tant) cord 
LHS = L——— +. ———— 
j l=cotO T- tan 
sing cost 


- ———— e 4 ——————————e 
sind = eost) a cost) - sint) 
cost ( sing, - 
l sind cost) 


cos? 0 
sinO (cos0 = sinQ ) 


sin^0 
cosh (sint -cosl ) 


cos? 0 
sinl (sin = cosl ) 


a. 
sin" 0 
cosh (sin —- cost ) 


sin^0 xsinO - cos?0 x cos 
sin0 cos0 (sin0 — cosl ) 


" sin" 0 - cos! 0 
sinO cos0 (sinO —cos0) 


_ (sin@ - cos0 Ysin?0 + cos? 0 +sin0 cos ) 
p sinO cos0 (sin0 — cosl) ) 


=secOcosecO +1 — .... (1) 
RHS: 1+ tanO + cotO 
7 Aci FL, | + sec 0 cosec 0 = LHS 


sin cos 


LHS=RHS Hence Proved. 


7 LHS: 1+sin0 =coa? 
cos0 -1+sin0 


Dividing cach term of N" and D' by ‘cos 0", 
& — cotO tan(90 -0) — sec(90 -0 ) cosecO 


& sin? 25? + sin? 65° + J3(tan 5° tan 45? tan 85?) 


= cot? 0 ~coses*0 4 sin? 29" 


+ cos? 25? + J/3|tan 5*1 x cot 5"] 





= -(coses ?() ~cot?0)+ |+ fs [in 9*X 


==-1+1+/3x1= 3 


tan 5° | 


—— 


mme mn 
"ra^ trt Ww e tt SOT TEER Ie, N 3 " 
24 
a. Te Wels ESSE e ut Fs SADE Vas Ts 





i 0. 
9, Hint: Put tan0 = Ene and cot 0 = E in L.H.S. and the 
cos sin 0 
simply the L.H.S. 
tan = E08 Ave ex Sill Aare cos A + sin A = R.H.S 
(l1-—tan dA) l1-cot A4 
10, Let0- 18°, then 20 = 36? = 90? — 30 


Now sin20 = 2sin0 cos and 


sin(90—- 30) = cos30 = 4cos! 0 —3cos0 
We have 


2sin0 cos0 = cos (l - 4sin^0) 
Hence 2sin0 21-4sin^0 (ascosO #0) 


= 4sin^0 +2sin0 -120 


-1+J5 
4 





= sind = 


4S «1 
4 





But as sin@ » 0, we have sinO = 


45-1 


i.e, sinl 8? = ——— 
4 


Exercises 


MULTIPLE CHOICE QUESTIONS } 


l. 
4. 


6. 


10, 


(b) 2. (c) 3, (a) 
x sin 83° = cos7? 
the given expression is L-1121 


(c) cot? 75° = (2- V3) «7-443 
(b) 3244355 


(d) We know see?0 — tan?0 = Land sec0 =~. tan = X 
p q 
eA xg = pry? = pry? 


(d) tanl = = 
b 


asinü-beos0 atan0=d gt? =a? 
aslnO+beosO — atan( a «bi 


(c) 

(b) Given that diameter of cireular wie = 14 em. 
Therefore, length of elteular wire = H4 em 
S Required anple | 


we idp 7p. 7 180° 
w =k aa e | 


210° 
mdus 2 06 o n " 


(n) see tan Q = 
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cos?x - sin^x 


12." (c) 


cot x - tan x = 2cot2x 


sin x cos x 
13. (d) 


MORE THAN ONE CORRECT: 
l. | (c), (d) 2. (c, d) 


PASSAGE BASED QUESTIONS : 


ls In A4BC, 
By Pythagoras theorem, 
AC? - AB? + BC? > AB -A cm. 
AC —5 cm. 


BC 
(i) (a) cot C= a 


AC 


3 
4 
B 5 
11) (b) sec C= — = — 
(11) (b) E 3 


(iii) (b) sin C= 


cos C= 


alu tnl 


2 2 * 
LHS=sin? C cos? c- (2) KE - -]-RHS 








ASSERTION & REASON:: ! 
l. (a) Both Assertion and Reason are correct and Reason i IS. 
the correct explanation of the assertion. 


greatest side — JG» 4 (4 =5 units. 


2 (a) Both assertion and reason are correct and reason is 
the correct explanation of the assertion.. 
J3 
tan 6 = 3 x2245. 
3 (c) Assertion is true, but reason is not correct. . 


sinO = cos (90 — 8) 
sin 47? 2 cos (90 - 47) - cos 43° - 


MULTIPLE MATCHING QUESTIONS: 


L (A)oOpt (B)> q; (CO)2r (D) su 





HOTS SUBJECTIVE QUESTIONS : 


1. | The given expression is 


sec? 54° — cot? 36° 


S00 2T TEO 29 4:2 sin? 38° sec 529 —sin? 45°” 
cosec*57° — tan? LE IS 


+ 2 tan 17° tan 60° tan 73° 


J3 


. sec kamt i m — cot? 36? 4 2sin? 38?sec? (909-389) 
cosec ? (90° — 33°) - tan? 34" 


MAUS (S cs E hv rav LU SB HL LEN TY TTA qme cy ntn Acl e mw za 
f 


Trigonometry __ NEU et ra ON SE eat i 


dd 
uf 
ics elt Lippe ie d Ld mass E ELIEL AEN 325 2 GE eu) Vi Spas Ree ats ase E ETT S 


m mom 


Mathematics | 


baat oti s aia ak id e REO RRR Nba fo iet Lan 


«+ 2 2 o 
—sin^ 45? -- — tan(90? — 73?) tan 73°t o 
m an 60 


l | 1. 2 l 
= -+ 2sin? 38x ——— —— — x tan 73?x 4/3 
| sin?38* 2 "B tan 73° 


[* cosec^0 — cot?0 =1, sec?0 - tang = [ 


1 9 
- 142-542 =5--=- 


= od 

2. (i) Let x=tan 35° tan 40° tan 45° tan 50° tan55° 

= tan35? tan40° tan 45° tan(90 — 40) tan (90 — 35?) 

= tan 35? tan 40? tan 45°. cot 40? cot 35? 

— (tan 35°. cot 35°) (tan 40°. cot 40°). tan 45? - 1 

Let x=cosec (65° + 0) — sec (25? — 0) - tan ( 55 - 0) 
+ cot (35 +0) 

= cosec(90 — (25 —0))— sec(25 — 0 ) ^ tan (55 - 0) + cot 
(90 — (55 —8)) = sec((25 — 0) }—sec(25 —0) — tan (55 - 
0)-tan(55-0)-0. ` 


Letcos@ + J3sin0 = 2sin8 
= cos0 = 2sin0 — 3sin0 = (2- J3)sin8 


(ii) 


Multiplying both sides by 2 +./3 , we get 
(2-- 3)cos0 - (2+ J3)(2 - /3)sin8 
—(2- V3)cos@ = {(2)? — (V3)? sing 


= 2cos0 + J/3cos0 = (4 — 3)sin8 


= 2cos0 + V3 cos0 - sin0 = sin0 — 4/3cos0 = 2cos0 - 


~ ii) Let cos0 - sec0 = V3 An 


. Cubing both sides of (1), we get 
DU. ENIM -— 3 
., €0S O +sec” O - 3cos0.sec0 (cos0 +sec8) = (V3) 


| "2560s! 0 4 sec?0 43x1x /3- 343. cos? 0 + sec?0 = 0 
(ui) Let sin 0 * cosec 0 - 2, 
Coa ld c. sin? +1 
=> sin0 4——— =2 + ————c- 
i os? = smd sinO | 


=> sin?0 -2sin0 +1=0 =>(sin@ -1)* =0 


=> sino —|20;sin0 =| 


l 
“. coseco = —— = | 
sinO 


Hence, sin" 0 + cosec" @=(1)"+(1)"=1+1=2. 
4 . Hint: Square and add both the given equations. 


5. Expand the given expression by using necessary algebraic 
identities. 
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Trigonometry has an enormous variety of applications. It is used extensively in a number of academic fields, primarily 
mathematics, science and engineering. . 

Trigonometry, in ancient times, was often used in the measurement of heights and distances of objects which could not be 

otherwise measured. For example, trigonometry was used to find the distance of stars from the Earth. Even today, in spite of 

. more accurate methods being available, trigonometry is often used for making quick and simple calculations regarding 

heights and distances of far-off objects. For this, the value of various trigonometric functions is needed. A simple example is 


given below to demonstrate how trigonometry can help to find the height or distance of an object. 


————————————————————————————————————— 
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| Applications of Trigonometry — | Mathemaric ] 


amas iim th. d, My aiit uie S cti in ap ra QUU VoU" ee qp ee ch tm a A č- 


AND ANGLE OF DEPRESSION : 


-= an observer at the point O is observing an object at the point P. The line OP is called the LINE OF SIGHT ofthe point P. Let OA be 
| > horizontal line passing through O. O, A and P should be in the same vertical plane. If object P be above the line of sight OA, then 
e acute angle AOP, between the line of sight and the horizontal line is known as ANGLE OF ELEVATION of object P. If the object p 


onc horizontal line OA then the angle AOP, between the line of sight and horizontal line is known as ANGLE OF DEPRESSION 
ject P. 





Horizontal line 





Horizontal line 


TO FIND THE HEIGHT AND THE DISTANCE OF AN INACCESSIBLE TOWER STANDING ON A HORIZONTAL 
PLANE : 


Let AB be a tower and B be its foot. On thé horizontal lin 
: e through B, take tv ints P and Q. 
Let PQ=a. aiiis u e two points P and Q. Measure the length PQ. 


Let the angles of elevation ofthe top A ofthe tower as seen from P and Q be respectivel 
Let AB =x, BQ =y. 





ya and B (B >a)then ZAPB- a, ZAQB- f. 





A 
From right angled A ABP, tana = xd =— 
. PB aty 
sat Ert —— vem (1) X 
From right angled A ABQ, tan D n 
rom right angle  mnps--m-— dl ^ di kd 
B 
Q y P a Q y " 
“y=xcoB oe (ii) 
From equation (i) and (ii), 
“.a=xcota—xcotB. 
"EE E 
cot & — cot D 
Also y = xcota—a 
t 
x 2: -a wp y 200a a(cota —cotf) .. acotp 
cot & — co p cot à — cot cot at — cot B 


In the above case, P and Q are on the same side of the tower. If the two points are on the o 


aao pposite sides of the tower then from the 
adjoining figure, we get A 


tana = —— or PB - xcota and anB- =o or BQ- xcot. 


PB 
^ a = PB + BỌ = x(cota + cot B) d LÀ Ao 
P 


X = —————— 
cota 4- cot B 


and y= BỌ = xcotf 
NOTE : Here, all the lines AP, AQ, AB are in the same plane. 
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l. 


Sol, 


Sol. 


Sol. 


The angle of elevation ofa ladder leaning against a wall is 58°, and the foot of the ladder is 9.6 m from tbe wall. Find the lengsh 
of the ladder. 


Let AB be the ladder leaning against a wall OB such that 
ZOAB = 58° andOA=9.6m 


OA 

A AOB , we have, 58° = — 

In we have, cos AB 
E OA 
cos58? 


ELI NNUS 
a ta Mibleosiso 





A person, standing on the bank ofa river, observes that the angle subtended by: a ‘tree on the opposite bank is 68°: - when he 
retreates 20m from the bank, he finds the angle to be 30°, Find the height of the tree and the breadth of the river. 

Let AB be the width of the river and BC be the tree which makes an angle of 60° ata point Aon the opposite bank Lar D be the 
position of the person after retreating 20 m from the bank. 

Let AB = x metres and BC = h metres. 


From right angled triangles ABC and DBC, 


and tan 30° => -4 
4 





BC 
c= 
we have tan 60 AB 


l h 
and m^ 1420 =>h=xJ3 
x+20 


x +20 
and h-—B => xV3 = 


=> 3x-x*202x-10m 
Putting x = 10 in h = /3 x, we get 


h-1043 =17.32m 
Hence, height of the tree = 17.32 m and the breadth of the river = 10 m. 





The angles of elevation ofthe top of a tower at the top and the foot of a pole of height 10 m are 30? and 6 respective, Find the 
height of the tower. 


Let AB and CD be the pole and tower respectively. 
LetCD=h 


Then Z DAC = 60? and Z DBE = 30° 


CD 
Now c. =tan 60° = £3 ^ CD- 43 CA = 
_ DE _ 
Again BE = tan 30 GG 


BE CA h/J3 h m 
n h-10= 77 48 S 3 [:: BECA] 

-3h-30-2h2»2h* 30 =h=15 

Hence, height of the tower = 15 m 
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' MÀ MÀ 
CN Aer NE QU App igm ati vi s of Trigo. UY etry — aat oe 
4  Amanisstandingon the deck ofa ship, which is 8m above water level. He observes the angle of elevation of the top of a hilla 

60° and the angle of depression of the base of the hill as 30°. Calculate the distance of the hill from the ship and the height of | 


ux the hill. | 
Sol. Let x be the distance ofhill from man and A + 8 be height of hill whichis required. — A | 
In rt. AACB, 
AC h h | 
tan 60° = ÅĀ— I = — 
BC ot a h | 
Inrt. ABCD, | 
tan 30° = 8 | | 
BC x B ————— 4C | 
18 | 
> B ox > 83 | 
: | 
*. Height of hill = +8 = J3x48- (V3) (8/5) 48- 32m 
Distance of ship from hill = x = 8/3 m - 
E _Avertical to stands on a horizontal plane and is surmounted by a vertical flag staff of height 6 meters. At point on the plane, the 


, _Angleof elevation of the bottom and the top of the flag staff are respectively 30° and 60°, Find the helght of tower. 


Sol. Let AB be the tower of height h meter and BC be the height of flag staff ‘surmounted on the tower. -— 
Let the point ofthe plane be D at a distance m meter from the foot of the tower. 
In A ABD, 
AB l Rh 
tan 30° = — —z—2rxz43h 
= d oue mw o LA (1) 
In AADC, 
AC 5+h — 5+h 
tan60° = = V3 === x= 
4D => " B meee (2) 


54h 
From (1) and (2), VE => 3h-5th22h-5 => h= 2 =2.5m 


So, the height of tower = 2.5 m 





6. ‘The angles of depressions of the top and bottom of 8m tall building fron the top of a multistoricd Balón ze 309 ana ae 
respectively. Find the height of multistoried building and the distance between the two buildings. aa me 





Sol. Let AB be the multistoried building of height h and let the distance between two buildings bex meters. idi 
Z XAC7 Z ACB 2 45N (Alternate angles) 
Z XAD= Z ADE - 30N (Alternate angles) 
dia AE 1l -8 
In A ADE, tan "ID ^ B ox [-- CB=DE=x] 
> x-43(h-8) 00 2 (1) 
In A ACB, 
h l} 
tan4S°=— = ssh o (2) 
x x 


From (1) and (2), 
JÀ3(h-8)2h >  —— J3h-843-h 
>. V3h-h=8V3 => h(J3 -1) = 8/3 


, 53 LO D 4 5863 +) 
^ 48-1 484 op 
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"My A i Was » M - Y eem coo tmm emt t 


A a E NES CM RS E E errs 7723.71 


= hz443(4341 = Rh-4(34453) metres 
From (2), x - h 


So, x= 4(3+ 4/3) metres 






Hence, height of mulistoried building = 4 (3/3) metres 


distance betwen two building = 4 (3+ /3) metres. 


7. The angle of elevation of a an aeroplane from a po point o on the ground is 45°. After a a flight o of 15 sp erin elevation changes to 30°. 


Ifthe aeroplane i is flying ata height of 3000 metres, find the speed of the aeroplane. — 


o A - a.. 


Sol. Let the point on the ground is E which is y metres from point B and let after 15 sec. flight it covers x metres distance 


3000 
InAAEB, tan45? = = = l=—— => y=3000m 
EB y 


CD 1 3000 
In A CED, tan30* - — 
ED ^ 





=> x+y= 3000/3 
From eq. (1) and (2) 


x4- 3000 = 30004/3 n x = 30004/3 — 3000 





= x-3000(43-1) =  x-3000x(1.732-1) 
= x=3000x0.732 = ^ x-2196m 
Distance covered 
Speed of aeroplane = ena aber — 
2196 | 2196 18 





= —— m/sec = 146.4 m / sec = z x, e= 527.04 km/hr 
15 


Hence, the speed of aeroplane is 527.04 km/hr. 


———À qoe nmn ea mnm INO meet 


Uu dp meg 


; Fa LOPE EEL NESTED 
8. A boyis standing on the ground and tiying a kte with 10m of stngat an dation a0 res not er boy iss RE 








Je y FSS 


ofa 10m high building and is flying his at an elevation of 45°. ] Both the :boysare on 
length of the string that the second boy must have so that the two kites meet. 


3 zs 
re 3 Nae eet TR E T 
) vids 


E Eran: PRI eI 
E Bas CB S e TU 











i ELT GL tebe TEE Ee | 
Sol. Let the length of second string be x m. 
In A ABC, 
AC 1 AC 
i P= —=—= AC=50m 
ae 2 100 
In A AEF, 
AF 1 AF-FC 
WT M us 
sin 45 AE => J2 " 
1 50-10 
= qd. bee 50m, FC = ED= 10m] 
| 40 
> M. => x=40/2m 





So the length of string that the second boy must have so that the two kites meet = 40./2m 
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EE ms t 


9258 Twos opes due south of a poc tower, which leans towards the north, are at distances a and b from its foot. If œ and B are 


^ (4e angles of elevations of the top of the tower from these stations prove that its inclination Q to the horizontal is givenby - 


NES 
i . cot = ime ifa<b 


* J 4 J » E 
pees A 3 AE SA eo AES eK C Do C A "PLI TIEN H3 Y S LU KES ia REN LEN TS aa ww VM LÀ Ep. ue aa y Ma n ^R ou oL ee, nul 


——«— M ee 


Sol. Let CD, A and B represent the leaning tower and the two given stations. 
AC=a, BC=b 
Z DCM-0, ZDAM=a, Z DBM=B 
Let DM=h and CM=x. 


DM 








In ADCM, —— - tan8 
M, CM 
ES f amia =hcotð | 
: x-chcotÜ .— .— — |— X ..... (1) 
DM 
In A — — = tan 
DAM, AM a 
=> =tann > a+x=hcota. 
a+x 
=> a-hcotasx-hcotas hcot0 —— "à 
=> a-h(cota s cot 0) [From eq. (1)] 


In ADBM, rc tan = b+x= hoot 


=> b=hcotB-x=hcotB-hcot® => b = h(cot B — cot 0) [From eq. (1)] .......... (3) 


nm a h(cota-—cot0) 
Dividing eq. (2) by (3), we get 5 ^) (cotg —cot 6) 


bcota—acotB 
b-a 


=>  acotf-acot0 = bcota — bcot0 => (b—a)cot0 2 bcota.—acot = cot0 = 






1n Ther i ; a small island i in th er mic Ora LU 1 

Tr e other xi the AUi rie and: ee hadrae TE Hane is ETAPA | 
Mor twobanks, a nate line s XEM CCS m Mace ente 
T^ 3 30° ^ anc [45° find the height of the t tree, — bro Ea P) j TAE i 3 P ^ s ie ier | ds vies molec, 


Sol. Let the height of the tree beh i.e., AT—- 





GAMES ok 1s Stat dup Mam e e LL LU 


T 
h h ; 
In APAT,  tan45N- CEA MONA m 





h 
In AQAT, tan 30N- 7 


1 h 
> 5 100-x (lv x= Al 
=> 3h=100-h 


=> (J3+1)h=100 
100 , 33-1 
h- 6. 
Ji an = 50 (V3 -1) 2366 m 


=  Theheight ofthe tree is 36.6 m 








x A 100sx 
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Ju mU A ard adden.’ -D Ln ca PP Go Dn 1 qu dial s MR uf GUIAS cui e —- 


jl. In figure, ABCD isa rectangle in see segments AP and AQ are drawn as shown. Find the length of (AP + AQ). 
Sol. Inrt. A4DQ, 


4D... sin30* 
AD Y 
= AO 2 
=> AQ=2AD 
= AQ=2x30= 60cm, ee (1) 
AB AB 1 
. AABP, — = cos 60? —=-— 
Inrt. AA AP — P 2 
= AP=2AB —4P-2x60-120cm.  .. (2) 





AP + AQ - 120 € 60 — 180 cm. 


Ono Pt Navy TARR PRATER son po PTI PWR Eee SCTE 


bor TIE P= rT 
2a wars THF TELE EROR 


12. / “The shadow o of. a Mower w when heed angle of elevation of the sun is 45°, is found t to be 10 metres slonger t ‘than when iti is 60°. Find 
| the height ofthe tower. Ch AO NCE E 


ul " 
Wye wf qd pu rh vn rmm ut f Az, . oe UL - 
Teh ARES eat PARTE A re te NEUE oa: SERIA ex EVIL 
v E t NA ! Fett. vee urs x dr Sakic #4 
il Lan Cob ty Eee a ae eet k 2 io 


Sol. Let length of SERERE S =xm ; 
Angle of elevation at point C — 60? 
Shadow of tower, BC- ym, | CD- 10m 


AB x e 
j T— = tan 60° = —=vV3 
Now inrt. A ABC, 4C j y 


x 
= /3y=x —Y—R t (1) 


xm 
AB 
— = tan 45? 
In rt. A ABD, BD 


x 
=] = Ty — — 5 00oeMMHHHSSS (2) 
= 104-y => x=10+y 





i ade 
Putting the value of y in (2), we get j l 
M I0m— —»*«———— y || BEAT 
x=10+- => J3x=10V3 +x 


1043 ayiti |. 1043 (V3 +1) 
=> Jerai m )-i nad" "sr d 2 


> x =5N3(J3 41) > x21545/3 
= x-1545(1.73) = x-15* 8.65 - 23.65m 


13. Around balloon of radiusr r 'subtends an n angle 2a at th eye of the observer while the angle of elevation of its centre is p. Prove 





that the height of the ACA of the balloon vericll above the e horizontal level of eye is- =a qu 


Sol. O is the centre of the balloon. r is its radius. A is the position of the eye. 
ZPAQ - 28. 
ZPAO =a 
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Applications of Trigonometry — || Marh € MAT c ] 


re VETE SPA RR: ret ER C T QNS he nee a ik LEES 






um 
— — Sin | 
OA | 


- By zsine (Balloon) 









sina 





In AOAM CM iR 
' OA 


* 
—"———————————À—————— y 
^ 
* 


9 
x< 


rsinB 





> mul ime - —xsin => OM= 
na 


— —UÁ et + 
Var tm 


14. Am man on n the deck of a ship is 16m: above water level. He observes that the angle of elevation of the top of a cliff is 45° and the 
"T angle: of f depression. of the base is 30°. Calculate the distance of the cliff from the ship and the height of the cliff. 


bri e ue ue Li eek mia nt Ra 


Sol. Let the man be at M, 16m above water level WB. AB = h m is the cliff. . 
Let WB = x m be the distance of the ship from the cliff. MN is the horizontal level through M. 


ZAMN = 45° and ZNMB = 30? 
ZMBW - 30? 
Also MN = WB = xm. 


"ao an 16 1 
OW, "WB 7 x WÀ. 


=> xz1643 -16x1.7322 27.712 


"m h-16 , _ h-16 _ 
and "MN > x 1655 


=> h-16-1643 => h =16V3 +16 =16(/3 +1) 


= h=16(1.732+1)=16*2.732=43.712 
Hence, the distance of the cliff from the ship = 27.712 m 
and the height of the cliff = 43.712 m. 


m wu m eum otn A — pma Nee v: peu mcm Pup t^s T wv vacat mec "aem Rem A—— € r prm mto 
" 


I5. A person observed the angle of elevation ofthe top ofa tower as 30°. He walked 50m towards the foot of the tower along level 
| ground and found the angle of elevation of the top of the tower as 60°, Find the height of the tower. 





Sol. Suppose height of the tower AB = x m and distance BC = =ym 
In rt. A ABC 43. tan60° i-43 E 7i 
1 rt. ' "BC = y => vy JB o (1) 
AB — : x _ l 
Int. AABD, 77 - tan30° = Hey A> V3x = 504) oon (2) 


Putting the value of y in (2), we get, V3x = 50+ 5 


=> 3x x43 = 5043 +x => 3x = 50/3 + x 
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ux» Fill inthe Blanks: 


DIRECTIONS : Complete the following statements with an 
appropriate word / term to be filled in the blank space(s). 





7 


PE AEN is the line drawn from the eye of an observer 
to the point in the object viewed by the observer. 

TT of an object viewed, is the angle formed by the 
line of sight with the horizontal when it is above the horizontal 


level, i.e., the case when we raise our head to look at the 
object. 


i 


no m of an object viewed, is the angle formed 
by the line of sight with the horizontal when it is below the 


horizontal level, i.e., the case when we lower our head to 
look at the object. 


4. Inthe adjoining figure, (Dpibeen 
the positions of 
observer and object are 
marked. The angle of 30° 
depression is .............. P(Object) Horizontal 


5. The height or length of an object or the distance between 
two distant objects can be determined with the help of 
The angles of elevation iin depression are............. 

The top of a building from a fixed point is observed at an 
angle of elevation 60? and the distance from the foot of the 
building to the point is 100 m. then the height of the building 


BO 


fut —4 39 07& 7*4 727505 £a TOP 


i» Swe 7 ‘False: 


— ——————— 
DIRECTIONS : Read the following given information and write 
your answer as true or false for the statements which are based 
on this information. 


we oe ee E 


——— — M ÓÀH M 
A straight highway leads to the foot of a tower of height 50m. 
From the top of the tower, the angles of depression of two cars 
standing on the highway are 30° and 60°. 

Now, based on the above passage, mark the given statements as 
true or false. 


J 


Distance between the cars is 57.6m. 

First car is at a distance of 38.90 m from the tower. 

Second car is at a distance of 86.50 m. from the tower. 

Car at point C is at a distance of 200 m away from the top of 
the tower. 


Wu Match the Following: 


ee Pe 





DIRECTIONS : Each question contains statements given in two 
columns which have to be matched. Statements (A, B, C. D) 
in column I have to be matched with statements (p, q, r, $) in 
column II. 


ee UM. ll 

1. From a window, h metres high above the ground, of a hous 
in a street, the angles of elevation and depression of the top 
and bottom of another house on the opposite side of the 
street are & and D. respectively, then match the column. 


E 
D A 
C B 
Column! Column ll 
(A) DB (p h(l+tane coth) 
(B DE (q) hsinf 
(CO CE () htancotf 
(D) AD (s) heop 


A ladder (length = g ) rests against a wall at an angle a to 
the horizontal. Its foot is pulled away from the wall through 
a distance d, so that it slides a distance h down the wall, 


making an angle f with the horizonta, then match the column, 
Column I 


Column lH 
(A) d (PE (sine = sinp) 
(B) A (Q)  €(cos})= cos et) 
(C) d/h | (r) So "con 
sinp- - sina 
(D) dhie (s) sin(a +N = còsta f) 
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Lg Applications of Trigonometry | Mathematic ] 
tet] ae) Ie eoru E a Li 2. A parachutist is descending vertically and makes angles of 
Verte Voy Shaw Answov Questions: t elevation of 45? and 60° at two observation points 100m 
apart from each other on the side to his left. Find, in metres 
DIRECTIONS : Give answer in one word or one sentence. the aproximate height from which he falls and also find, in 
l. The string ofa kite is 250m long it makes an angle of 60? with i m aE. ieditidengicaie he falls 
i mi i ind the height of the kite, assuming that 3. Aman i standing on the deck of a ship, which is 8m above 
ere is no slackness in the string. ` Aa 
t Roding afer of tinm(on' shin) when cd eugene ota tan acta 
Re ele Sl pli perio is 30°. Calculate the distance of the hill from the ship and the 
3. The horizontal distance between two towers is 140m. The —— P 
angle of elevation of the top of the first tower when seen height of the hill. ; 
from the top of the second tower is 30°. If the height of the 4. ~~ Ifa flag-staff of 6 metres height placed on the top ofa tower 
4 i "ie : 60m, e the height of the first tower. throws a shadow of 24/3 metres along the ground then 
i e angle of elevation of the top of a tower, from a point on . 
the ground and at a distance of 30 m from its foot, is 30°. 5 e "- — Hio i ee ver n poms, AP 
Find the height of the tower. . ln figure, is a rectangle in which segments AP and 
S. A bridge across a river makes an angle of 45° with the river 6 us pret ie cee sein ee og s d h 
ba If the length of the bridge across the river is 200 metres, ` thrown by baie three di ‘iii 3 
what is the breadth of the river? 
SE 2h, 3h. Find the sum of angles of elevation of the rays at 
these three points. | 
7. An observer finds that the angular elevation of a tower is A, 
on advancing 3 m towards, the elevation is 45? and on 
advancing 2m nearer, the elevation is 90?—A, then find the 
height of the tower. 
8. Upper part of a vertical tree which is broken over by the 
winds just touches the ground and makes an angle of 30? 
6. A, B, C are three collinear points on the ground such that B ee the ground. Ifthe length of the broken part is 20 metres, 
is between A and Cand distance AB = 10 m. Ifthe angles of |, rece the length of remaining part of the tree. 
elevation of the top ofa vertical tower at D are, respectively ~* n m tall girl spots a balloon moving with the wind in a 
30? and 60? as seen from A and B, then find the height of the orizontal line at a height of 88.2 m from the ground. The 
tower (in metres). angle of elevation of the balloon from the eyes of the girl at 
7. A vertical tree 30 m long breaks at a height of 10 m. Its two any instant is 60°. After some time, the angle of elevation 
parts and the ground form a triangle. Find the angle between reduces to 30° (see figure). Find the distance travelled by 
the ground and the broken part. the balloon during the interval. 
8.  Anelectric pole is 104/3 m high. If its shadow is 10 V3 min | 
length, find theangleofelevationofthesun. — . | .— | | | |  gvv7vv7777'77' 
9. A kite is flying at a height of 60 metres from the level ground, : 
attached to a string inclined at 60? to the horizontal. Find : 
the length of the string. i SE 
10. A tower stands vertically on the ground. From a point on : 
the ground 30 metres away from the footofthetower,the = f See : 
angle of elevation of the top of the tower is 60?. Find the 1.2m 
height of the tower. 
10. The angle of elevation of the top of a tower from a point 4 


vam ums wm quoa LIIS AI XS X gU ALL LAIAZL.J 


iro» Shar Answer Questions: 





DIRECTIONS : Give answer in 2-3 sentences. 


Two boats are are sailing in the sea on either side of a 


lighthouse. At a particular time the angles of depression of 


the two boats, as observed from the top of the lighthouse 
are 45° and 30° respectively. If the lighthouse is 100m high, 
find the distance between the two boats. 


on the ground is 30°. On moving a distance of 20 metres 
towards the foot of the tower to a point B, the angle of 
elevation increases to 60°, Find the height of the tower and 
distance of the tower from the point Æ. 

From a window (60 metres high above ground) of a house in 
street the angles elevation and depression of the top and 
the foot of another house on opposite side of street 60? and 
45? respectively. Show that the height of the opposite house 


is 60 (1+ V3) metres, 
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12. Aman standing on the deck of a ship, which is 10 m above 
water level, observes the angle of elevation of the top of a 
hill as 60? and angle of depression of the base of the hill as 
30*. Find the distance of the hill from the ship and height of 
the hill. 

13. An observer 1.5m tall is 28.5 m away from a chimney. The 

angle of elevation of the top of the chimney from his eye is 

45°. What is the height of the chimney? 

From a point on the ground, the angles of elevation of the 

bottom and the top of a transmission tower fixed at the top 

ofa 20 m high building are 45? and 60? respectively. Find the 
height of the tower. 

15. From a point on a bridge across a river, the angles of 
depression of the banks on opposite sides of the river are 
30? and 45° respectively. If the bridge is at a height of 3 m 
from the bank, find the width of the river. 

16. Twopillars of equal height stand on either side of a roadway 
which is 80 m wide. At a point on the road between pillars, 
the elevations of the pillars are 60? and 30°. Find the height 
of the pillars and the position of the point. 

17. Fromthe top ofa 7 m high building, the angle of elevation of 
the top of a cable tower is 60? and the angle of depression of 
its foot is 45°. Determine the height of the tower. 


14. 
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DIRECTIONS : Give answer in four to five sentences. 


——————— i. ie Rabi Se aa QÀ—R i 

1. A fire at a building B is reported by a telephone to two fire- 
stations. F, and F,, 10 km apart from each other on a straight 
road. F, and F, observe that the fire is at an angle of 60° and 
45° respectively to the road. Which station should send its 
team and how much will it have to travel ? . 

2. There are two churches, one on the each bank ofa river, just 
opposite to each other. One church is 30 m high. From the 
top of this church, the angles of depression of top and foot 
of the other church are 30? and 60? respectively. Find the 
width of the river and height of the other church. 

3. Al.5mtallboy is standing at some distance from a 30 m tall 
building. The angle of elevation from his eyes to the top of 
the building increases from 30° to 60° as he walks towards 
the building. Find the distance he walked towards the 
building. 


‘Applications of Trigonometry 


wks Ate AES SS cw we . - — 


4. 


10. 


nm 
— — — 


p? 255 | 


The angle of elevation of the top Q of a vertical tower PQ 
from a point X on the ground is 60°. At a point Y, 40 m 
vertically above X, the angle of elevation is 45°. Find the 
height of the tower PQ and the distance XQ. l 

A man on the top of a vertical tower observes a car moving 
at a uniform speed coming directly towards it. If it takes 12 
minutes for the angle of depression to change from 30° to 
45°, how soon after this, will the car reach the tower? Give 


CO qm mmn 


-— * lI 


. your answer to the nearest second. 


The angle of elevation ofa cloud from a point 60 m above a 
lake is 30? and the angle of depression of the reflection of 
cloud in the lake is 60°. Find the height of the cloud. l 

The angle of elevation of a cliff from a fixed point A is 0. 
After going up a distance K metres towards the top of the 
cliff an angle of 6, it is found that the angle of elevation 1s a 
Show that the height of the cliff, in metres, is 


K(cos$ — sin cot a) 
cot0 — cota 
In the adjoining figure, the angle of elevation of a helicopter 
from a point A on the ground is 45°. After 15 seconds flight, 
the angle of elevation changes to 30°. If the helicopter is 
flying at a height of 2000 m, find the speed of the helicopter. 


p Q 





(Take 4/3 21.732) 

The height of a house subtends a right angle at the opposite 
window. The angle of elevation of the window from the 
base of the house is 60?. If the width of the road is 6 m, find 
the height of the house. 

The angles of depression of the top and the bottom of an 8 
m tall building from the top ofa multi-storeyed building are 
30* and 45* respectively. Find the height of the mult-storeyed 
building and the distance between the two buildings. 








——U——áÁH——— —A———— '"Y"""——— 
DIRECTIONS: This section contains multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONLY ONE is correct. 


In the adjoining figure, the length of BC is 
(a) 2/3 cm 
(b) 3/3 cm 


(c) 4/3 cm 
(d) 3cm 






> 
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2. 


Ifthe angle of diarenn ofi an pliject fom a75m high tower 
is 30°, then the distance of the object from the tower is 


(a) 2sJ/3m (b 50/3 m 


(c) 7543 m (d) 150m 

The angle of elevation of the top of a tower at point on the 
ground is 30°. If on walking 20 metres toward the tower, the 
angle of elevation become 60°, then the height of the tower is 


10 
(a) 10 metre (b) V3 metre 


(c) 10/3 metre (d) None of these 


A vertical pole consists of two parts, the lower part being ' 


one third of the whole, At a point in the horizontal plane 
through the base of the pole and distance 20 meters from it, 


the upper part of the pole subtends an angle whose tangent . 


"e ; 
is ^. The possible heights of the pole are 


(b) 20» and 60m 
(d) None of these 


(a) 20 m and 2043 m 
(c) 16 m and 48 m 


In the adjoining figure, if the angle of elevation is 60° and ` 


the distance AB = 1043 m, then the height of the tower is 


C 


Tower 


£^ a 
A B 


(a) 20/3 cm (b) 10m 


(c) 30m (d) 30/3 m 

The top of a broken tree has its top touching the ground 
(shown in the adjoining figure) at a distance of 10 » from 
the bottom. If the angle made by the broken part with ground 
is 30°, then the length of the broken part is 





(a) 10/3 cm 
(c). 20cm 


20 
(b) B m 
(d) 20/3 m 


"Applications of Trigonometry — 


7. 


10. 


12. 


SO ARS c N,.- 
ug» “More than One Canrect : 


n yt Tween 


vel Mathematic] 


An seats fying hesitate l kr, above the ground is 
observed at an elevation of 60? and after 10 seconds the 
elevation is observed to be 30°. The uniform speed of the 


aeroplane in km/h is 
(a) 240 (b) 24043 


(c) 60/3 (d) None of these 

A 25 m ladder is placed against a vertical wall of a building. 
The foot of the ladder is 7 m from the base of the building. If 
the top of the ladder slips 4m, then the foot of the ladder will 
slide 

(a) Sm (b) 8m 

(c) 9m (d) 15m 

If the length of the shadow of a tower is ,/3 times that of its 


height, then the angle of elevation of the sun is 
(a) 15° (b) 30° 
(c) 45° (d) 60° 
The angles of elevation of the top of a tower from two points 
at distances m and n metres are complementary. If the two 
points and the base of the tower are on the same straight 
line, then the height of the tower is 
(a) mn (b) mn 

n 
() - 
The Qutab Minar casts a shadow 150 m long at the same 
time when the Vikas Minar casts a shadow of 120m long on 
the ground. If the height of the Vikas Minar is 80m, find the 
height of the Qutab Minar. 
(a): 180m (b) 100m 
(c) 150m (d) 120m 
From the bottom ofa pole of height h, the angle of elevation 
of the top of a tower is œ. The pole subtends an angle B at 
the top of a tower. The height of the tower is 


(d) None of these 


(b) Asin a.c0s (a p) 
sin 


(c) h sin acsin (a 4 B) (d) h sin asin (a — B) 
cos sin 

An acroplane at a height of 600 m passes vertically above 
another acroplane at an instant when their angles of 
elevation at the same observing point are 60° and 45? 
respectively. How many metres higher is the one from the 
other ? 

(a) 286.53m 
(c) 253.58m 


h sin a cos(a + f) 
(a) 15-———Á—É— 
cos 


(b) 274.53m 
(d) 263.83m 





DIRECTIONS : This section contains 3 multiple choice questions. 
Each question has 4 choices (a), (b), (c) and (d) out of which 
ONE OR MORE may be correct. 





A tree breaks due to storm and the broken part bends to that 
the top of the tree first touches the ground, making an angle 
of 30? with the horizontal. The distance from the foot of the 
tree to the point where the top touches the ground i is 10 m. 
The height of the tree is ' 
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(a) 10(V3 1) (b) 10/3m 


30 
() 10(V3-1)m (i) Rm 


4. Which of the following is/are correct? 


Horizontal line 





0, is the angle of elevation. 

0, is thc angle of depression. 

The angle of elevation or depression is always 
measured from horizontal line through the point of 
observation. 

0, and 0, are always equal. 


.  Theangle of elevation of the top of a hill at the foot of 
the tower is 60? and the angle of elevation of the top of the 
tower from the foot of the hill is 30°. If the tower is 50 m high, 
then height of the hill is 150 m. 

Il. An aeroplane flying horizontally | km above the ground 
is observed at an angle of 60°. After 10 seconds, its elevation 
changes to 30°. Then the speed of the aeroplane is 527.04 
km/h. 

III. A man in a boat rowing away from light house 100 m 
high takes 2 minutes to change the angle of elevation of the 
top of the light house from 60° to 30°. Then the speed ofthe 








boat is 40 m/minute 

Which is true? 

(a) 1 (b) II 

(c) III (d) None of these 
UE y fi ae ee — a 
du y Questions: — © 
ka EN. "d Whee i pM 


——— ———————————— 
DIRECTIONS : Study the given paragraph(s) and answer the 
following questions. 


From the top of a tower, the angles of depression of two 
objects on the same side of the tower are found to be o and p 
where a> f. 

l. If the distance between the objects is ‘p’ metres, then the 
height ‘h’ of the tower is ' 


ptan a tan) -  tanatanf 
(a) tana - tan p "e tan a. — tan 
PCM (d) none of these 


e . tana.tan 





_ 257 a 


2. The height of the tower if p ^ 50m, a= A and p= 30, is 


(a) 120m (b) 130m 
(c) 140m (d) none of these 
3. The distance of the extreme object from the top of the tower 
is 
(a) 65m (b) 120m 
(c) 260m (d) none of these 


| Lu tentem roS amor mam tm 
Uri» Assertion Sc Reasons o 
DIRECTIONS : Zach of these questions contains an Assertíon 
followed by reason. Read them carefully and answer the question 
on the basis of following options. You have to select the one that 
best describes the two statements. 


(a) Ifboth Assertion and Reason are correct and Reason is the 
correct explanation of Assertion. 

(b) Ifboth Assertion and Reason are correct, but Reason is not 
the correct explanation of Assertion. 

(c) IfAssertion is correct but Reason is incorrect. 

(d) IfAssertion isincorrect but Reason is correct. 

1. Assertion: A 


If the above figure, 
if BC 7 20 m, then 


height 4B is 11.56 m. 
_ Cc 


B tan = —— = 
Reason; tan B 


where 0 is the angle ZACB. 

2. Assertion : If the length of shadow of a vertical pole is 
equal to its height, then the angle of elevation of the sun is 
45°. 

Reason : According to pythagoras theorem, h2 = Ê + £2. 
where h = hypotenuse, / = length and b = base 





OOO 
DIRECTIONS : Following question has four statements (A, B, C 
and D) given in Column I and four statements (p, q. r and s) in 
Column II. Any given statement in Column I can have correct 
matching with one or more statement(s) given in Column Il. 
Match the entries in column I with entries in column Il. 


1.  Column-I 


Column-Il 
A 
(A) 10 P) © 
BL en C 
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A 2. Inthe iiil Bum. "ves the bn of a building. AB, 60 
metres high, the angles of depression of the top and the 
bottom of a vertical lamp post CD are observed to be 30 











(B) and 60? respectively. Find 
N (q) 10 (i) the horizontal distance between AB and CD. 
B E7 C (ii) the height of the lamp post CD. 
AB=? | | 
A 
40 
l 
© 0 5 
B fe f 
20 = 
027? 
A 
B D 
(D) : \ ad (s) bea 3. The angle of elevation of a cloud from a point 200 m above 
D the lake is 30° and the angle of depression of the reflection 
M— 2—» of the cloud in the lake is 60°. Find the height of the cloud. 
Tai m 4. (i) Theangle of elevation ofa bird from a point 50 metres 
: above a lake is 30? and the angle of depression of its 
ELA, reflection in the lake is 60°. Find the height of the bird above 
dau» H ORY (EAL the lake. 
^ aagi (ii) The angle ofelevation ofa cloud froma point 200 metres 
ee above a lake is 30° and the angle of de f 
2 ; pression of its 
DIRECTIONS : Answer the following questions. reflection in the lake is 60°. Find the height of the cloud. 


1. An aircraft is flying along a horizontal line AB directly to- 5. The angle of elevation of a cliff from a fixed point A is 45°. 


wards an observer P on the ground and maintaining an After going up at a distance of 60 metres towards the top of 
altitude of 5000m. The angles of depression at 4 and B are the cliff at an inclination of 30°, it is found that the angle of 
30? and 60? respectively. Find AB. elevation is 60°. Find the height of the cliff. 


Brief Explanation o[ | 
x Selected Questions — - 





PEO nee: a 
ee, "Exe ird 
Exercise 1 


L (Mos()or Om (D 





1. line of sight 2. angle of elevation 2 (A)>q@ (B)>p; (On (Dos 

3. angle of depression 4. 30° 

S. tgonometierais, 6. Alternat 

7. 10043 |. Let X be the position of the kit at a height 4 above the 
RUE / FALSE ground OA, 

1. Tre 2, False — 3. Tme — 4 False The length of the string = OK = 250m such that 
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re 
. 


Z KOA - 60? 





K 
In A KOA, we have 
KO = sin 60° 
= KA = KO sin 60° ` 
$ 
43, 
= KA =250 x 7125/3 m 
E = 
The angle of elevation of the sun = 45° O JA 
Let the height of the first tower 
be A (figure). 
A 
D 140m B 
ie, AB=h and AP=h-60 
s P à 140 _ 
In AACP, tan 30° = CP => h=60+ J = 140.83 m 
10/3 m | 
10042 m 


Hint. Let the breadth of the river be b metres, then 





in 45° = 
"cz dig 777" 


Let, A, B, C be three collinear points. Let CD be the vertical 
tower, with C as foot and D as top. From description of 


problem, AB= 10, ZDAC - 30^ & ZDBC = 60° 


D 

h 
e E: » 
A B C 
E 


Let the tower height be h, i.e. CD = h. In AADC, 








h oA 
tan 30? = 4C and in ABDC, tan 60? = BC 
24,08 —>h=5/3m, 


Therefore, height of the tower = 5J 3m. 
Let the vertical tree AB = 30 m, be broken at D. 
So, AD-- DB-30. = AD * DC 7 30, AD 7 10, 






B 
iD 
20 
10 
C e a A 
AD 10 1 
=— 2 — = — = 30° 
sin DC 20 2 2023 
Hence required angle = 30? 
60? 
4043 m 
Let AB =h m (i.e height of tower) Tower 
Now inrt AABC, tan60° — "- 
30 
h 


= h - 30 3m 


C——»30m«— ——A 


SHORT ANSWER QUESTIONS: 


1. 


Let A and B be the position of two boats (figure) 





Let PM be the lighthouse such that PM = 100m. 
Let AM =x and BM=y 


AM 
In A APM, PM 


=> x= 1004/3 m 
Similarly in A BPM, 


= cot30? B 
= 799 73 


M y 
—— =cot45° => —— = ): 
p co => i l= v=100 m 
^. Required distance, 


AB =x *y 7 10043 +100 2100 (43 +1) m 2 2732 m 


\ 
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A Appriceti Aiddi idd —— 
A -7 Df AR IT jhe Ghr : - Í Mur 4 rs Pi ? -— & 
2.  Therequired height = 1.732 x 136.61 7236.60 m = AQ=2AD 
f The required distance 4C = 100 + 136.61 =236.61 (approx.) - - 60 * AD= BCz-230) ..(1 
3.  Letxbethe distance of hill from man and A + 8 be height of AOTER dh 


hill which is required. Man observes from point B. AB |] 


I A ABP ZZ a cosG0* s =m 
A Top of the hill in ' AP AP 2 


= AP=2AB = AP=2x60= 120cm. (2) 
AP * AQ 120 60 — 180 cm. 
6. So, required sum = 45° + 45? = 90° 
7. Let PỌ be the tower of height A. 
ZPAQ= A, ZPBQ - 45? and ZPCQ 7 90? - 4. 












~ à Again AB = 3 and BC 7 2. (sce figure) 
In APQA, 
. PQ h x 
tan A = — =— = PA- hcot A 
PA PA 
C In APQB, 
m PQ h 
tan 45° = — 
| | T — PB 
P Bottom of the hill 
l=— => PB=h 
In rt. A ACB, tan6oe= AC = ^ => in PB A B C p 
BC «x x re d——— 4 
CD 8 h-2 h 
In rt. ABCD, tan30° 2 — - — ——-——-—h-26 
mE BC x h  h+3 j 
“. Height of hill = 32m | Therefor, height of the tower = 6m 
Hence, distance of ship from hill = x = 843 m 8. So length ofthe remaining part of the tree = h — 20 = 10 m. 
4... Let OA and AB be the shadows of tower OP and flag-staff 9. Height of the balloon from the ground = 88.27. Height from 
PQ respectively on the ground. Suppose the sun makes an the eye level of girl of 1.2 m height = 88.2 — 1.2 = 87.00 m 
angle 0 with the ground. Q So, B,O= B,R - 87 m. 
Let OA=xand AB-243 (given) BQ , 
In triangles OAP and OBQ, 6m In A PB, Q, PO tan60° = J3 
P 
we have, B 87 87 
PQ = 1 = = 87V3 = 29453 
h 3 3 
tan@ =— and ' 
" x BR l 
In A PB,R, —— = tan 30° = — 
tanO - h + 6 2 PR J3 
x*245 
B EZI O 
h h+6 243m A 
4 —- Re No 
x x243 


Hence, the angle that the sun makes with ground = 60° 


AD sin30? A us 
5. Innt. AADQ, AQ = 10 2 
D C 






=> PR = V3 BR = J3x87 = 8743 
Distance travelled by the balloon = QR = PR - PO 


= 87/3 — 2943 = S843. m. 


10, Height of tower is 17.32 m 
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11. Let A be the window sid CE s the opposite foie = OA= 20m 


+20 
20 





h 
tan 60° = 


LA 





=> 3 = 
= ais 
15. 3(43 +1)m 


Hint: A is a point on the bridge and C, D are points on the 
opposite sides of the bank of the river. 





annie 
tan =. CB 
= CB- 3 AB 
tan 45? — = 
an BD 
_ AB 
CD = AB = 60m [opposite sides of rectangle] ^ ...... (1) FÉ i BD 
AB 60 | => BD=AB 
Inrt.A , tan45°=—- 2912 — 
BC BC : ~. Width of river = CB + BD = 4/3 AB + AB 
=> BC-60m | | aeset eee (2) 
AD —- BC ^ [opposite sides of rectangle] su. (V3 + 1 AB — 3(V3 + 1) m 
AD — 60m romi] — .: 6s (3) 
- [F ani? 16. Height of each pillar = 20 ./3'm and 20 m from the pillar 


In rt. A ADE, tan 60? = —— whose angle of elevation is 60°. 
: AD | 
y. 7(V3+1)m; 
puDE cde | ; 
Height of the opposite house 


CE- CD DE - 604-6043 — 60 (1-- /3)m 
12. Distance of hill = 17.3 m. 


" AD 
Hint: tan 45° = — 
x BD 





13. 30m 
[Hint: tan 45? = CE 
|. AE 
- IGE 
=> AE=CE 
AB = BE+AE D. 285m B 
= (1.5+28.5)m | 
= 30m. 
14. 20(J3 - 1)m LONG ANSWER QUESTIONS: 
Hint: Let AB be the building of height 20m and BC be the 1. Let B be the top of the building F,, F, be the positions of 
"i ; the two fire stations. (figure) 
tr t h metres. 
ansmission tower of heigh ^ Since BM = FB sin 60° = F, B sin 45° 
, 4B 20m and sin 60? > ilh 45° 
a a => FB « F,B 
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Therefore, the station F, should send its team. 3.  Leteyeofthe boy beat P, 1.5 meter from ground line shown 
Let F,B =a km l ; by line ADB. From point P the boy finds angle of elevatin of 
B top of building is 30°. He moves towards building and comes 


to a point D where angle of elevation = 60°. Let a line PRQ 
parallel to horizontal line be drawn that meet the building at 











AN - N 
F] M F2 A : 
<— 10km ———— — —5 HEC 
Then FF, =FM + MF, AP - DR- BQ- 1.5 m. 
So, AD= PR, DB - RQ, 
=a cos 60? + BM cot45?— a x 5 t asin 60° - CQ=CB-BO=30-1.5=28.5m. Let AD =x. 
ind CE. 59. 
eis. i 2F F, InA PCQ, PO x+DB 
= 2 — XAR => = : 2 
a (+93) , 285 28.5 5 285 
In ARQC , tan 60° = —— = —— — DB — 28.5cot 60 TE 
10x2 (v3 - 1) RỌ DB 3 
a2——— =10x2 = 10 (43 -1) km = 7.32 km 
V3 +1 2 -— 


ý l 
Thus the team from F, has to travel 7.32 km (approx.) NEUE JA 28.53 = x = Q8.5)3— VER 


2. Let AB be the first church, having height 30 m. i.e. H a ee 
AB = 30 m. There is another church CD, situated at the other non NEMA malkoa Ny Ule boy errs tr Bine 
bank. AC is the width of the river. - 193m. 

B is the top of the first church from where angle of depression 


of point D (top of the second church) is 30° and angle of 4, xo =24-84%2XV3 _ 109.3metres PO=94.64m 
depression of point C, (foot of the second church) is 60°. 3 

We draw a line BX from B parallel to AC, whichis the line 5. Let AB be the tower of-height h metres. Let C be the initial 
joining foot of the two churches. We draw a line parallel to position of the car with angle of depression is 30° and let 
AC from D which meet AB at E. after 12 minutes the angle of depression at D is 45°. 


So, ED || AC || BX. BX || ED and BD meet them. 
So, ZDBX = ZBDE = 30°. 





AB 
In AABC, y. tan 60° 
B X i 
UTR NN me. 
EL--—--—— M Let the speed of the car be v meter per minute. 


30 Then, CD - Distance travelled by the car in 12 minutes. 


=> CD=12 v metres 

[- Distance = speed x time] 

Suppose the car takes t minutes to reach the tower 4B from 
D. Then, DA = vt metres. 








AC C In AABD, we have 
Hence, width of the river = 10 /3m | tan 45? = 5 = z > h=vt (i) 
CD = EA = AB - BE =30-10=.20 m. | v i 
Hence, height of the other church = 20 m. . J3h — vt 12v (i) 
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Substituting the value of» from equation (i) in equation (ii), 
we get 


J3vt = vt +12v = (7 16 minutes 23 seconds 


[- 0.39 minutes = 0.39x60 seconds] 
Thus, the car will reach the tower from D in 16 minutes and 
23 seconds. 
6. Let AB be the surface of the lake and P be the point of 
observation such that AP = 60 metres. Let C be the position 
of the cloud and C be its reflection in the lake. 





Then CB = CB. Let PM be perpendicular from P on CB. Fdo A j 
Then, ZCPM =30° and ZC'PM =60°. Let CM = h. A 9 M 
Then, CB =h + 60. Consequently, C'B =h +60. In A CMP, SE "WE CE TS 
have 
d In AADC, 777 cot0 
gp > = => PM = V3h i = hicotO0 and MC = AC - AM ......... (3) 
PM 43 PM (i) => AC=hcotOand: 
In A PMC, we have MC-zhcot0-Kcosó [Fromegq. (1) and (3)] 
tan 60? = m => tan 69° = <=> At In ABND, = tana 
C DN = (h cot 0 - K cos $) tan a. 
] Since, h DN+NC  . fite mrina (4) 
h h=(hcotOtana—Kcosotana)+Ksing 
. [From eq. (2) and (4), as NC = BM] 
OM js K(cos $ — sin cot a) 
60 m cot 0 -cota 
8. 97.6 m/sec. 
7. Hint: Let the speed of the helicopter be x meters per sec. 
| 9. g/3m 


— M 





10. 4(3+/3)m; 4(3+/3)m 


Hint: Here AB is a multi-storeyed building and CD is other 
building. CD =8 m, 


SSS 
1 
E i dm 
ET SSS 
z Sts 


ipa 
= 


= 
Hast: 
[zd 
E 








;.. (ii) 
From equations (i) and (ii), we get 
.h * T 
Hence, the A of the cloud from the surface of the lake is 
120 metres. 


7. Let CD be the cliff and A and B the two points of 
observation (see figure). 
AB - K, ZBAM * and Z DAC 0 
and Z DBN =u 


Let CD=h Exercise | pa 


In A ABM, t = cos => AM = K cosQ 





‘ciel (1) MULTIPLE CHOICE QUESTIONS ; 





| BC BC 
ad 5M scing BM = Keine mss Q) «D Hitsi- 55 => De 
AB 


AC 2 6cm ? BC -3cm. 
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AB 
0° = — 


(c) Hint: tan3 OB 


1 75m 
et — Tower 
^ B` OB 
H 
=> OB- 7543 m] Ikm . 
(c) O (object) B 
LX Y 30 


8. (b 


of its shadow (BC) = J3 h metres. 





B 20m A O 


OA = h cot 60°, OB =h cot 30° 
OB — OA =20 =h (cot 30° — cot 60°) 





e Bh B 


Let angle of elevation be 9, 


! Á +i 
uu E E - 





= 0 =30° 
10. (a) 11. (b) wait 
12. (b 
2H Q 
3 
H 
F R 
4. Ae | d-20 m Pole —» Tower 
3d? 3d 
= H?-4dH+3d?=0 =  H?-80H-3(400)-0 
= H=200r60m 


~ x 





BC uo He 
(c) Hint:tan60? — AB = 43 = 1043 m ? BC=30m. 13. (c) Let the aeroplanes are at point A and D respectively. 


Aeroplane A is flying 600m above the ground. 
AC 43 100m 20 
H . = — — —— = 
(b Hint: cos30 AB ^? 2 AB = AB a 


(b) d=H cot30° -H cot 60? 
Time taken = 10 second 
cot 30? — cot 60? 


speed = — X60 x60 = 2404/3 





for Standard 10 





9. (b) Hint: Letheightoftower (AB) be h metres, then length 
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Sa, AB OO, 
LACR = MP, DOB = 4 


3 600 
> = tan ôl => BC = 77 = 200 45. 


At 
ABC. —— 
Fran AABC, RL J 


Dh 
BC 


Sa the distance AD = AB - BD = 600 - 200 3 


Fron ADOR, tan 45? => DB = 200 V3, 


= 200 (3 — V3 I= 200(3- 1.7321) = 253,58m, 


MORE THAN ONE CORRECT} 





L Ad 2. 
xX (abd 


(a,b & c) 





PASSAGE BASCO QUESTIONS } 

1. (3) Height ofthe tower(48) "Am 
distance (CD) = p m 
Let distance (BOC) = x m 
ZACB =a and ZADB=Bh 
ln nght 45D, 







AB 
7e uno 


BC 
À 
— m = tana 
" hm 
— h =x tana ..... 


In right 48D, 


AB 
BD = tanp D C n 
M —— p m ——  ÁM—— X A —À 


h 
= Bc«cp "P 
= h=(x+p)tanB (i) 
From (1), we get 
h 


tan Q 





^ ben 


p: ana tan} 

h = L————— 
tana - tan 

2. (b) Puttingp = 150m, a= 60* and j = 30°, we get 


Hence, proved. 


50 x tan 30° x tan 60° 
——— m» 129,9 m 
tan 60° - tan 30 





Hence, the height of the tower = 129.9 m = 130 m. 


h 130 


ne h =. Ã— se a 260m. 
3. (c) sinp = m, , sin{} sin 30* 


|. (a) Both the assertion and reason are correct, reason is 
the correct explanation of the assertion, 


we AB AB 
tan AQ? = BC 20 


{B= CMe alin 
lal TIn 


t€ 
. 


(b Both assertion and reason are correct, but reason is 
not the correct explanation ofthe assertion. 


t. (Aa: (Des: (C) p; (De 


AB 

tan 45° = —— 

(A) BC 
BC 10 


, AB 
(p) tn 60? = Ld m ye 
BC A 


AB 9 3x 383 
a : 
(C) Coste 40 " > “cos 60 
060" 
AB 
) tands a — 
(0) BC 


ABelm 


tan = —— a — 2 


\ 
BD 10 S 


HOTS ITI Inna MITTIS Adler] M 





|..— Let P be the position of the observer, AB represent flying 


path of an aircraft ata height of S000 m above the ground, 
As PB|PC 


*000m 





Ground C 


^ LBAP = ZAPC M? and 


RW = Z APC = 60° (Alt 2 s) 
Let PDex 
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3. 


Now, inright-angled A ACP 


ton30°= AC. 3000 
PC x+DC 


= x+ DC = 500043 


Also, in right angled A BDP 





-— (1) 





5B T 0— (2) 
From (1) and (2), 

: S000 17320 
DG SNS c gn — [4-17 


AB = 57735m (~ AB = DC) 


| Hence, the distance AB = 5773.33 m 


AB 60 
0. AD FB 205m 
(i) CD-EB-40m. 


30? 





B D 5. 


O is the point of observation. A is the cloud and B its 
reflection. Let height of cloud above the lake be h m; i.e., 
AR=h, 


A 





B (Image) 
Also RB =h 
AE=h-200 and EB=h+ 200. 
Inrt. AABC, 


= OE=(h-200). 3 








In rt. A OEB, 
J 
OE =(h +200), 45 eee (2) 
From (1) and (2), we get 
h+200 
(h -200)43 = " 
) B = h = 4) 


height of the cloud above the lake is 4m. 
(i) 100m (ii) 400m 
[Hint. (i) Let A be the reflection of the bird B in the lake, fen 
CB =CA=h metres (say). 
B (Bird) 






5 
- 
ve e aou aM, o a 


Eo ARS a ue io" LA aite 


NB | -(h—S0)mand 
AN | -(h*50)m 
Let ON be d metres. 


h+50 h+50 
T 





tan 60° = 





- h+50 
= h-50 = h=100] 
Let height of the cliff, BC =h, 


y 





height of cliffis 81.96 m. 
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